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THE^even years that have elapsed since'4b[e appelrance of t})e first 
edition of this work, have witnessed rapid progress in •American 
Geological sciench. Through the labors of some of our most dietin' 
guished men of Scienq^ip employed in the various State surveys, the re> 
sources of a large part of our have been developed, and its mines 

and minerals, as well as its geolr^jPn formations, largely explored. Chem* 
ical analysis, moreover, and crystallographic examination, have been 
brought to beajr upon our Mineralogy ; and although we cannot claim a 
large addition of species, manjf obscurities have been cleared up, new lo¬ 
calities discovered, and the characters and titles of American minerals, to 
a great extent, ascertained. Sources of information have thus been laid 
open for making a thorough American work on Mineralogy; and.it has 
been the endeavor of the author to avail himself fully of these ijl^ious 
aids, to render, if possible, the present treatise deserving of this title. 

In foreign countries, during the same period, the science has made great 
advances. A large numbejLof new species have been described by Us 
widely spread cultivators, and many doubts with regard to those before 
known, liave been removed or confirmed ; while, at the same lime, the 
progress of chemical analysis has given greater accuracy to the formulas 
for composiliop. Among the species iliat have^gppeared, the following are 
the most important: Comptonite, united with Thoittsonite; Biotine with 
Anorthite ; KltcolUe, Davyne, Cancrinitc, and Gicseckite, with Nephe- 
linc^, Mclliliie with Ifnmboidiiliie ; Junkeriie with common Spathic Iron ; 
IjGvync, Ginelinite, and Phacolito, with Chabazitc ; and Gismondiiie, in¬ 
cluding Aricitc and ‘!5eagonile, with Plullipsite. Others of less interest 
will be seen by glancing over the work. Many new species will also be 
observed, and need not he ennmeAed in this place. * 

The progrc.ss in analysis is especially apparent in the growing interest 
excited for the natural inoihod of classilicntion, and the opening prospect 
that, before long, the chemical and natural systems will be identical. There 
formerly seemed to be no bond of union between the species hornblende, 
augile, tabular spar, acmite, and manganese spar, and in chemical methods 
we have found one with the ores of manganese, another with those of iron, 
another with the salts of lime, and so on ; but •even Chemistry now sug¬ 
gests the naUiral system of arrangement, and demands their union in a 
single family, as given in some of the later chemical treaiises. Numer¬ 
ous other instances,-illated in the remarks on Classification, illustrate the 
fact that the natural'system is actually founded on chemical principles. 
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In addifion to these developments, we see reasop for expecting that the 
chemical formulas for composition will soon be much simplified. Notwith¬ 
standing the well-known principle that crystallizing substances may in¬ 
clude, mechanically, the impurities present in a solution, a fact often 
discoverable with the naked eye, Chemists very generally include in the 
formula every ingredient obtained by analysis, however small the proportion. 
In some species, as quartz, lime, heavy spar, cclcstinc, inacles of andalusite, 
auriferoua pyrites, and a few others, mechanical mixtures wo allowed; but 
in most cases, especially if the mim ral be a complex one, mechanical impu¬ 
rity seems h.aT^y to be thought of as a possibility : while, in tr^ith, the de¬ 
tection of anih^edient, in small quantity, in an opaque crystallized mine¬ 
ral, is' neither'proof of its mechanical, nor of its chemical combination ; 
and some farther evidence should be required before coming to any con¬ 
clusion on this point. Had the possibility of mechanical mixtures been 
more considered, and a doubt indulged when chemistry seemed to clash 
with crystallography, the science would have been enct^mbered with fewer 
synonyms. As an example:—the Peristerite of« 9 British Chemist would 
have been left in undisturbed union w itfc^ ldspar. It requires but a com¬ 
mon magnifier to delect the impuriliesflfoutc spangles, apparently of mi¬ 
ca) in the red stripes of this red and white iridescent feldspar from Upper 
Canada ; and it is very probable that quartz may be segregated, on known 
principles, in the white stripes, like the mica in the red. These facts ex¬ 
plain the peculiar composition of this mineral, the analysis of which Ram- 
melsberg quotes with expressions of distrust. If their bearing on the com¬ 
position of other minerals were Emitted, wo should find the chemist less 
hasty^in urging forward new spedies on chemftial grounds alone. When, 
we sec such mixtures as spongy platina with certain gases, brought to 
light by chemistry, should we not allow mere cohesive attraction more in¬ 
fluence in fiiodifying the composition of crysttUlizing minerals ? And may 
it not be, that certain compounds, especially those that are isomorphous, 
are most liable to be taken up in ^is process. 

The natural system adoj^tfed in this treatise has received such modifica¬ 
tions in the present edition, as were demanded by the advanced state of 
the science; and the systematic nomenclature has required some cor¬ 
responding changes. 

Besides the natural classification, another, placing the minerals under 
the principal element in their composition, has been giveif in part VII, and 
various improvements on the usual chemical methods have been intro¬ 
duced, which may render it acceptablo^'to those that prefer that mode of 
arrangement. The Mineralogical Cabinet of Yale College is arranged on 
this plan. 

In connection with the chemical classification, the chemical formulas 
for composition have been given, according to the latest authorities. Ram- 
melsberg's very valuable treatise on Chemical mineralogy, has been the 
principal source whence iHo materials for this part of the work have been 
derived. The tabular arrangement of these formulas secures many ad¬ 
vantages not attained when they arc distributed through the volume, each 
under its species ; and by placing them near the close of the work, I have 
been enabled to introduce the latest corrections. 
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Besides full accounts of American localities in'thc b^y of the work, a 
catalogue of the same, arranged under the several States in |he Union,'* 
is ap[)ended to the supplement. It includes the more importanl^ocalities, 
and tlie (piality of the specimens they afford, as far as ascertained, is in¬ 
dicated. Such a table is convenient for the mineralogical tpuist, who' 
may at once learn from it the minerals of the region around hihi, and as¬ 
certain the best rcyjtc for making collections. This part of the work has 
been revised by Prof. E. Hitchcock, Dr. C. T. Jackson, and B. SilUman, 
Jr. for the New England States, Mr. J. A. Clay for the Middle, and Prof. 
‘*G. Troost and Mr. U. 1). Owen for tln^Wcstern States. 

To this <?dition has been added a chapter on the {rreg^tojties of Crys¬ 
tals, in part from Naumaun's elaborate treatise on C^staQf^gaphy, but il¬ 
lustrated, to a great extent, by American crystaBizations? * This subject 
has not jritherto received suHicient attention, as many of«thc difficulties in 
the study of crystals arise from such irregularities. , ■ • 

'I’hc chapter on,Mathematical Oystallography has been omitted, being 
pressed out by the largo amount of other matter, both foreign and domes¬ 
tic,'which it became iieT'cssary ^feji troduce in bringing the work up to the 
present advanced state of the sdHpe. Should the interest in this impor¬ 
tant branch of Mineralogy demoF it, a separate volume on the subject 
will be published. A lew extra cJt^ies of this chapter, on hand, have 
been bound upVith a small portion of the present edition. 

^ V 

The Mineralogical liibliogn^hy has been brought down to the present 
time, both of ^'preign and American works, and of articles in American 
Journals. Besides exhibiting tho pro^tfass of the science in oi^own 
country, it furnishes tho titles of such-nreign Treatises and Jourims as 
the student may require in liis investigations. 

In preparing the present edition of this treatise, I have in general con¬ 
sulted original authorities—the various scientific journals and other |)ubli- 
cations of Kurope and America. 

The extensive library of Professor Sillim^, to which, with his accus¬ 
tomed liberality, I liave been allowed the fret^jjtaccess, has placed at my 
disposal a very large proportion of the foreign periodicals ; and 1 cannot 
too gratefully acknowledge tliese obliging favors. 

1 mention, also, with much pleasure, the unremitted kindness of ^Ir. W. 
(i. liCttsom, of the English Legation at Washington, whose library has 
furnished me with many of the recent journals, and whoso advice and aid 
have contributed much to the obsQEvations on foreign species.. 

The notices of American localities have been re-written throughout, 
and the facts introduced, gathered in the late Geological Surveys, It 
was impossible to give authorities after each locality noticed, without 
swelling tl^ work beyond proper limits ; neither is the honor of sufficient 
moment to require it. Mention has been made of those names to which 
. this branch of American science is particularly indebted, in the remarks 
introductory to the Catalogue of Mineral Loc^ities. Justice, howe> cr, 
impels me to allude again to the labors of Profs. Shepard, Beck, Emmons, 
and Hitchcock, and Hr. C. T. Jackson, whose valuable State Reports are 
rich in information respecting American minerals. The elaborate work 
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of Prof. Beck ]||p added largely both to the accounts of American 
locaIitieS|^&d to the knowledge of the crystalline forms of our minerals, 
besides ginng numerous interesting facts on pseudomorphism and mineral 
physiology. The American Journal of Science, the repository of the sci¬ 
entific laHlp of our countrymen for the past quarter of a century, as 
honorabl^ro the country as to its distinguished editors, demands, also, our 
particular acknowledgments. 

I have to mention with gratitude, the generous assistance that h^ 
been proffered from every quarter, during the prejiuration of the workl^, 
To Mr. B. Silliman, Jr.,*am I espej^ially indebted for the varied assistance^ 
which he has been enabled to give, through his extensive acquaintance 
with mineralsj^nalysis, and American science. Much valuable informa¬ 
tion has beef^eceived from Joseph A. Clay, Ksq., of Pliiladclphia, both 
with regard to American and Foreign species. Possessing, in connection 
with his brother, i. Randolph Clay, recently American Charge d’Afl'aires 
at Vienna,«one of the first cabinets in the country, especially rich in the 
recent European novelties, his advice has been of csseglinl importance to 
the work, and the freedom and kindness wilh^ which it was given, as 
grateful to the author. Similar favors^Aye«beeTi deceived from Air. A. A. 
Hayes, of Roxbury, Mass., Messrs. JaMmi and Tescheinacher, of Boston, 
and Mr. Markoc, of Wa.shington, D. C7^ and to Messrs. Hayes and Jack- 
son, the work is indebted for several recent analyses and descriptions of 
American species. Mr. Markoe kindly allowed me the use of his very 
splendid collection of minerals, and favored me with many facts of interest. 

I would also acknowledge the kind attentions of my friend Mr. Edward 
C. Herrick, to whom I am indebted for many valuable suggestions. 

Nbw Haven, Marcu, 1844. 
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COlilPARATIVE VIEW OF THE NATURAL SCIEJICES. 


t. The productions of our globe naturally distribute themselves 
into three grand kingdoms, the Animal, the Vegetate, and the 
Mineral; and our knbwledge of their external characters is com¬ 
prised in the Natural Scieiicesi Zoology, Botany, and Mineralogy. 

The first two kingdoms include all beings possessed of vitality : 
beings which increase by an assimilation of nutritive substances, 
taken internally; which arrive at maturity by a series of success¬ 
ive developments; whose parts are mutually dependent, and can¬ 
not be separated without destroying the perfection of the indi¬ 
vidual ; which, after a certain p6ri(^ lose the capability of con¬ 
tinuing the usual functions of life, *i|fed consetpieutly die. The 
powers of vitality being no longer present to counteract decompo¬ 
sition, deathi^s soon followed by a d|Bplete destruction of the 
original ji''i|K being. 

The; MiiwSt. kingdom, on the contrary, contains those natural 
objects that^^fe not possessed of life: objects which increase by 
accretion merely, or an external addition of particles, unaltered by 
any powers of assimilation in the object; ^hich are equally per¬ 
fect in the embryo-state or at the earliest commencement of their 
forniiUion, and in the enlarged individual; whose individuality is 
not'destroyed by a separation of pans ; whose formation is origi¬ 
nally the result of chemical attraction, and, consequently, they are 
not, from their nature, necessarily jiable to decoiqposition. 

Mineralogy comprises th8 two distinct, though Qlosely allied 
sciences, Mineralogy proper,* and Geology. The former considers 
minerals as independent bodies; the latter, in their dependent re¬ 
lations, constituting soil||* and various rocks. It is the object of 
Mineralogy to describe the individual qualities of the several mine¬ 
ral species, while Geology treats of them only as associated in the 
structure of the earth. 

In the following treatise, we shall be occupied only with the 
formet of the^ sciences. Mineralogy and Geoljgy, however, are 
so intimately related, that it will be impossible^^ be complete in 

3 
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our accounts of mineralSj without making some Geological ob¬ 
servations. Jjt. 

- The term Mineral, used, is applied to all inorganic natu¬ 

ral objects, whether sotiHy liquid^ ot gaseous. This signification is 
much extended beyond its original limits. Some term, however, 
was required, applicable to all inorganic bodies, an.tl the extension 
of this word is preferred to the coinage of a new one. 

MINERALOGY : SUnOIVISIONS OP THE SUBJECT ADOPTED IN Til® 

followi^kj treatise. 

2. There exists in inorganic matter a power called crystalliza¬ 
tion, or crystallogenic attraction, by the action of which,.minerals 
receive their peculiar forms. This power is analogous to vitality 
in the animal dnd vegetable kingdoms, whence arises the variety of 
strncturef in plants and animals. Under the head, of Crystal- 
LOLOGY, of^he Science of the Structure of Minerals, this subject 
will occupy Part L of the following treak%5. Crystallology in¬ 
cludes the two sections; 1. Crystallography, or descriptions 
of the crystalline forms of minerals; 2. CRYSTALLOOENy, the for¬ 
mation and internal structure^of crystals. 

We next consider the properties of minerals:—' • 

• First, those depending on the transmission and rfijleciion of 
Lighty on Electricityy Magnetismy Gravity^ Cohesiony and also, 
their relations to the senses of taste and smelly or their Ta^te 
and Odor. These may be, termed the Physical Propertw of 
Mineralsy and will con.stitute'the subject of Part II, 

Second, those properties ascertained by the action of ciieogC^l 
reagents and the blowpipe. These, the Chemical -^ropertida of 
Mineralsy^ will be considered in Part III. 

Taxonomyy or the subjects of Cl^sification and'aM^erteta^ure, 
will be comprised in Part IV. 

Parts V. and VI. will include the classifications of the mineral 
species,'according to methods pointed out in the pfeceding sections ; 

^ * These clmracters n jjnirc for tlielr dctcrmihutlon a di^struction of the indivitluitl, and 
have then-fore liceii rejected by many distinj^iiishcd mineralojvists, who would ^nfine 
themselv»-8 to Natural History, or extem.'il, characters. 

Aft<T much examination, with j)r«ju«llcca at the. time in favor of the above views, I 
am fully convinced, that these alone arc iiisufficienl for the determination of many min¬ 
eral species, often ho Protean in many of Uicir cIiaActers. One insLance of this difllcuity, 
from among several which occur to me, is the discrimination between carbonate of 
strontian, carbonate of barytes, and sulphate of strontian, when their crystalline fonn is 
not distinct, and the specimen is ho situated, that the^ccific gravity cannot be deter¬ 
mined. Each of these minerals may have a li^itc c^r,. the same liardness, ainiilar 
lustre; and. in general, all their dcscribable physical properties arc the same. It is 
allowed, that the experienced mmcralogiHt might not imtcoivc any difficulty; but what 
means has the tyro in the science of distinguishing tlicsc three species? None but 
chemical. A drop ol‘ acid deiffdes which is the sulphate, and the application of the blow¬ 
pipe, by the deep rcd^glor of the flame, dotcrmincH which of the two'oarboiiatcs contains 
strontian. Chenica^i^, therefore, must of necessity bo admitted, among tlio means 
of distinguithing minenls. 
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Part y. artificial classifications for the determination of the names 
of species, under the general head of Dekminative Mineralogy ; 
Part VI. the natural (glassification, with f|M4escriptions of the spe-' 
cics, under the head of Descriptive Mf^i^Iogy. 



3. In the course of the treatise, a few simple principles in geom¬ 
etry will be introduced, which are here explained. 

a. A plane angle is the divergence of two straight 
lines from a given point; as the angle ACB formed by 
' the meeting of AC apd BC. If a circle be described, 
with the angular point C as the centre, and its cir¬ 
cumference, BFEDA, be divided into 360 parts, the 
number of these parts, included between the two 
lines forming the angle, will be the number of de¬ 
grees contained by the angle; that is, if 40 of these parts are in¬ 
cluded between A and B, the angle ACB equals 40°.. OF being 
perpendicular to EB, these lines divide the circumfereijice into four 
equal parts, and, consequently, the ajflgle DCB eqiials 360'^-*-4 
ecmals 90°. This is termed a right angle. The size of the angle 
isThdependent of the length of the lines DC and BC. An angle 
more or less than 90 degrees, is termed an oblique angle; if less, as 
ACB, an acute angle ; if greater, as ACE, an obtuse angle. 

h. The angles ACE and ACB together equal 180°, because the 
arc BAE, -which measures them, is half Hhe circumference. If 
ACB, therefore, is known, we may find ACE by subtracting ACB 
frtma 180° 





c. A triangle is a figure bounded by three straight lines. If 

the sides hre equal, the triangle is equilateral^ (pg. 1:) if two only 
are equal, it is isosceles, (fig. 2:) if all are unequal, scale^ie, (figs. 
3, 4.:) when all are acute, it is termed an acute-angled triangle, 
(fig. 3:) when there is one obtuse angle, an obtuse-angled triangle, 
(fig. 4.) . ^ 

If one angle of a triangle is right, it is termed a right-angled 
tria?igle, (fig. S.) 

d. The sum of the angles in a triangle equals 180°. 
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/. A rectangle differs from a square in having only its opposite 
sides equal, (fig. 7.) ^ ^ ^ 

5 *. A r/iom6 iS an olnHe angled plane figjire, contained under 
equal sides, the opposite orwhich are parallel, (fig. 8.) 

4. A rhomboid differs from a rhomb, in having only its oppo¬ 
site sides equal, (fig. 0.) & j 11 

i. A diagonal of either of the above figures is a line cqnnect- 
ing the opposite angles; in fig. 8, /one is called the lon<ycr, the 
other the shorter diagonal. 

k. The sum of the four angles, in either of the afiove four-sideJ 
figures, equals 360”. ^ 

K prism is a solid, bounded by plane surfaces, two of which 
are called the bases, (lig. 50, PI. I,) and the other face^ M, M, the 
lateral planes. Prisms either stand erect On their bases, with the 
lateral planes perpendicular to the basal, or they are inclined, and 
have the lateral planes oblique to the basal. The first are called 
right prisms, the second, oblique prisms'. 

by eight iBi^igular faces, (fi(rs. 4, 
52, PI, I.) ® 

Dodecahedrons are contained under twelve faces (hs 7 
PI. I, and fig. 124, PI. H.) .'.‘S'. 

o. An ititerfacial angle is the angle contained between two faces 
ot a crystal, and measures their inclination. It is designated by the 

angle, as the ititerfacial.angle 
M; 1, lor the inclination of plane JM on plane T. 

p. A solid angle is formed by the meeting of three or inore 

planes or faces of a crystal. * ■ 

r. Any lines in these solids, connecting similar parts, diagofudlv 
opposite, maybe called a.ves: for example,—the Iin& comiectfflg 
the vertices of opposite solid angles, the centres of oiMosite 

nr friA 


puij)( 


ompsi 

ated. 


s. iSimilar faces have their corresponding'angles equal. 

t Similar edges are those formed by the meeting of similar 
faces equally inclined to one another, 

u. tSimilar solid angles are formed by the meeting of the same 

number of plane angles, equal each to each, and belonging to nlanes 
respectively similar. ® ® 
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PART I. 

CRYSTALLOLOGY,* 


OR, THE SCIENCE OF THE STRICTURE OF MINERALS 






SECT[ON 1. 

CRYSTALLOGRAPHY. 

4 . A crystal is an inorsi^anic soHdj hounded by 'plane sur- 
faees symmetiically arianqed^ and possessing a homogeneous 
stiki^iure. ^ 

ln'its oiiginal signification, this teim was applied only to crystals 
of quartz, ^kh the ancient philosophers believed to be watef con- 
gealecf by intense cold- Hence the term, fiom xpurfTaXXoj, ice * 
Tt now includes all those regulAi solids tj?nt owe their formation to 
the same kind of attraction that product the x^vtfraKKos of the an¬ 
cients, or which^]ike that, possess a regular form, whatever may 
be the color, or the degiee of transparency or opacity. 

6.* In bnlliancy of lustre ^nd symmetry of form, crystals, as they 
are found m nature, sometimes rival the most splendid gems from 
the hands of the lapidary. They occur of all sizes, from the mciest 
microscopic point, to the diameter of a bushel measure, A single 
crystal of quartz now at Milan, is three and a quarter feet long, 


* Diodorus II 52, p 163, Ifcaa—rony yap ApiariXXoty \tOovs rijv evaraeiv if 
ir'dros Kddapofi irayevTOfy ovy ^yovfi aXX’ 1^0 Octov irvpog Swnpeof 
SinetOt Qinsi Nit 111 35* Unde jytun Bat ejuamodi lapi 9 apud Gnecos cxip^o 
nomme *ippdrct KpvdraXXov cnim app<>I^t cequo hunc perluciduin lapidtm quam ilhin 
glaciem cx qua iii n 1 ipm creditur Aqua cnim cccUstis minimum m sc ttmm hab« n<i, 
quum mdtiruit longions Irigons pertinacia spissatur moguPac m-igis dunce omm acre ex- 
rJuso in nr toti oompreasa, eat, ct hunxtt qui fucrat, lapis cftcotus ^t 
Phmu*, Hi*?! Nit XXXVII 2 Aforrhini—hiunorcm putHl sub tena caloio den- 
«aii ('ontiaiia Iniu* f*aun\ ciystallum tacit, gelu vchemontior^Kincieto 
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crystallography. 


and Jive and a half in circumference; and its weight is cstidjtted 
at 870 pounds. One gigantic beryls from Acworth,™ew 

Hampshire, measures feet in length, apd two and a half in 
circnraference. These iSrge crystals never have the perfection 
and transparency of those of small size. ^ 

Although crystals of the same mineral undergo great variations 
in size and shape, yet they all conform to a certain system in their 
modifications. This conformity is so exact, that a mere examina¬ 
tion of the inclinations between the planes,, is generally sufficient 19 
distinguish the species. It is aCundamenfal law in crystallography, 
arising from the perfect symmetry in the arrangement of^the planes, 
that two corresponding' faces^ in crystals of the same mineral^ 
f^ive on measurement the same angle of inclination this is 

true wherever they may be collected, whether in America or the 
heart of Asia. ' * 


It is in'consequence of this .constancy in the angles of crystals, 
and a like constancy in t|^ internal structure, that the science of 
crystallography is of so grOkt importance to fciie mineralogist. Even 
a single angle will often suffice to distinguish a mineral. 

The forms presented by crystals are all derivable from a few 
simple solids, which arc called primary forms. The cube, for ex¬ 
ample, (figure 1, Plate J,) is one of these primary forms. The 
cube is modified., as the term is used in crystallography, by the ad¬ 
dition of planes to the edges or angles, and these piane 6 »-are called 
secondary planes^ and the forms thus produced, secondary fom 
Thus, in'•figure 2, Plate I, the plane e, replacing the edge 
cube, is a secondary plane; so also the plane c', in figure 
the plaiiea, figure 2 , or a', figure 14. The plane P, iU;the saiij 
amples, isr a primary •plane. 

Tile foUowing are the two fundamental laws in cXjjatalioffra^ 
above explained. The few slight exceptions will b^P^kiced else¬ 
where. , f 

1. The same mineral presents uniformly the same primary 
form as the ba3is*of its crystallization^ and 'teh^n crystallized, 
exhibits this primary or some secondary,to it. 

2. The primary forn^.^^ a mineral is invariable in its inter¬ 
facial an^lcs^nd inHiie interfacial angles Of corresj^onding 
secondarfvimes. 

w 



CHAPTER I. r ■ 

‘‘ BRIMARy^ORMS, 

% fourte^ in ni4^l^, alid fire either 

prisnis^%etahedr^^, or dodecahedrons. 
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prisms are either four-sided or«six-side{J. There is but one 
sixwded prism in nature. It is called, its form, 


(1.) The Hcxajfonal prihiti, (from Hexafron, a .six-rotfl figuir.) 

The foiir-si(Jed prisms are either right or oblique, and arc desi(T- 
nated as follows :— ® 


1 . Hiaht Prittms. 

(9.) Culic, (fig. f, VI. f.) ^ '% lfanr 0 sqvarr; laitiul phnt'Htind fuf^aliqual. 

(.T) Stjuaro (fig. .'id.) Utisf a gquan ; lutfial jilamvnateqml tobmal. 

(•I) RUrcchingnlarpm. (fig. 69, PI. II.) iiattp a loctantilr, * ► 

(5.) Right rhombic prjhju, (fig. 79.) JSo.u‘ n i fiomh, (§3, g.) 

(6.) Ki^hfcfbonibuiiLtl piidnij (fig. b7.) Ba’tf n thombouf, (^3, /».) 

• 9. Oblif/ne Prisms. • 

(7.) RhoinboiM'droii, (figs. 107. lOH.) Basr a rko^ ; latfrn! filnnfa tmtUmsul npuil 
(b.) Obhquu rhombic pnsm, (fig.9l.) Baw u >9i||b latciul {iIh/u s not t iiualht basal. 
(9.) Oblique rcctangiddr pjis^ii. Basr a • 

(10.) ObUquerhoniboidal pni.(fig.ld3 JHauf a rhonibnid. 


Octahedrons. 

The base of an octahedron is a piano passing through four solid 
angles at right angles with the vertical axis. , 

■XIIQ Regul.n oct.du‘dron,(fig. J.Pl.T.) linhea sqiuiH f faces irjual //imla^aliiiangles. 

Square octahedron, (fig. .'>9, Pl.I.) Baxe a s^aie; fares wifirib s frWlglrs. 

(5l8.) Rhoin.oCtHhrdroi].(fig.7b.'i’!.lI.) Ba/tea rhomb. . 

.Were is but One ptiinary dodecahedron^ This is contained 
ntiiei. twclfift^iombic faces, and is called ' * 

¥ 



(14.) The dmEmic dod( calicdrun, (fig. 7, Pi. I.) 

s 

7. The following are more particular descriptions of these solids. 
The iixes assumed for crys\Mlograpliic purposes* are three in num¬ 
ber, vertical-and two laterali excepting in the hexagonal prism 
and rhombohedron, whic^ hav% one Ij^cal, and three lateral. 
The vertical axis in the several prisms coffeecls thifcenties of the 
bases ; the lateral axes connect the centres of opnosSfe liSlral faces, 
or of ^TOsite lateral edges. ^ * 

a. Ome. The faces of the cube arc equal squares. The eight 
solid angl^ are siniilto, (§ 3, . 9 , r, «,) and also the twelve edges. 
The threefixes are equl^ and connect the centres of opposite faces. 

b. Right Square Pf^m. eight solid angles arc right an- 
gl^, and simlar, as in the cubejlp The e^tl^al edges are similar, 

mffer fromjjthe four lateral. The axes connect the cen- 
trevMftppqsite ^np^gfthd intei^ot at riffttfAngies. Squ^e prisms 
may differ iadhe of ih£i}ertical axis, which is h^^ caUed 
the vanjinff axis. The lateral axes are equal."^ 
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c. Right Rectangxdar Prism, 69, PI. II.) The sofe 

gles are right angles, consequenlly similar. There are’flfeee, 
kinds or sets edges: four toerai, ^om'lo^iger basalt and four 
shorter basaL Thejixes connect the centres of opposite faces, and 
intersect at right angles. The three arc unequal. One of the 
lateral axes is called the longer or maorodiagoual^ (from 
long^) and the other, the sAor^er lateral axis, or hrachydiagonal^ 
(from €gaxus, short.) The vertical sections through these axes are 
called, one, the macr 9 diagonal sectipu^ tl^, other, tly3 brachydiago- 
nal section. % 

d. Rhombic Prism^ (fig. 72, PI. II.) The lateral edges 
are of fro kinds: iwo obtuse (c) and two acute (c). The solid 
angles are therefore of two kinds; four obtuse and acute. 
The axes are unequal, and cross at right angles. The lateral con¬ 
nect the centres of opposite lateral edges, and one is called the 
macrodidgonaly and the other ihe.brachydiagonalj as in the rec¬ 
tangular prism. 

Right Hhomboidai^h'ism^ (fig. 87.)‘«In right rhomboidal 


e. 



prisms there are two obtuse and two acute lateral edges, and four 
lo7iger and four shorter basal edges, (two at each extremity.) The 
solid angles are of two kinds, four obtuse and four acute. The 
axes connect the centres of opposite faces; one fs oblique, the 
others cross at right angles. 

f. Oblique Rhdmhic Prism^ (fig. 91.) Two of the solid angles, 
diagonally opposite, consist either of three obtuse or three aevifi 
plane angii^, and are called the dominant solid angles. If of-f 
former, the pri^tol is ol)lique from an obtuse edge ; if of the li " 
it is oblique from an acute edge. Tfie prism is in position, 
on rhombic base tvith the dominant solid angle above, in frU-. 
The upper and lower solid angles in front arc dissimift^one obra^ 
and the other acute. The four lateral solid angleS^^re similar. 
Two of the lateral edges are obtuse (c,) and two acjjte (c;) the 
same is true of the basal, (e and e, fig. 91.) The lateral axcs.arc 
unequal; they cbnhect the centres of opposite lateral edges, and 
intersect at right angles. The vertical axis is oblique to one lateral 
axis and f)erpendicular ipAe othet ..The former is thdtiafore called 
the clino^agd^, and wTatter the orthodiagonal.' 

g. O^iquS^hymboidal Prism^ (fig. 103.) Only the parts 
diagottjally%pposit» are similar, and consequently there are six kinds 
of edges, (e', 'e, c', 'e, and c, e, fig, 103,) and four kinds of Wangles, 

a, .a', 'a.) The axes connect the centtres of opptraite faces. 
They ore unequal^ and all their interseptioixs are obliqu^^ 

A. Rhomhoked^on^ 107, 108, PI. JI;) Two of the solid 
angles diagonally oppieisita consist three equal obtu^, or equed 
acute, plane angles, (a, a,) and the diagonaLporinectingtr 
angle^ifS called the vel^^l aa;is. The iadn positioppPBen 
thi^ftxi^jjj&ertical. Thes^nngles a^e called wB^minSnt of verti¬ 
cal solitflngles; ifad when the plane angles composing them arc 
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obtgl^ the rhonibohcdrou is called an obtusp rhombohedron ; if 
aci^^ an acute rhombohedron. The oth«t|^lid angles are denom¬ 
inated lateral solid lyiglos, and consist in obtuse rhonibohedions, 
of one obtuse and-two acute plane angles ; 'in acute ihombohedrons, 
of one acute and two obtuse plane angles. ijFhe edgrs that meet 
at the apex of, the vertical solid angle aic terminal edges; the oth¬ 
ers, lateral edges. The three lateral axes are equal, and intersect 
at angles of 60°; they connect the centres of apposite lateial edges. 
This Will be seen on pl^ng a riy mbohedron in position, and look¬ 
ing down upoif it from ^h^six later&l edges will be found 

to be arranged around the vertical axis, like the sides of a.h^agonal 
prism. * *5 ^ 

H^tit$igpnal Prism^ The angles are twelve in number and 
similar. The basal edges are twelve and similar; the lateral edges 
are six tn number and similar ; M : M=120°. The^teial axes aie 
equal and cross at angles of 60°, connecting the centies»of oppo¬ 
site lateral &ces, or lateral edj^; 

k. Regular Ociahf^on^ This solflKwisists of two equal four- 
sided pyramids, placed base to base. The six solid angles aie 
similar—so also the edges, wliichi as in the cube, are twelve in 
number. The plane angles are 60°, and the intcrfacial 109° 

16". The axes connect the opposite solid angles: they are equal 
and intersect at right angles. ^ 

L /Square Octahedron. The edges of the base are called the 
basal ed^s; the others terminal edges. The basal section is a 
The vertical sections through the teimuiab^^ges are 
rhfj^s. The axes are three in number and conn^ opposite solid 
ani&s. They intersect at ri^t angles. The verticul is,unequal 
to^B lateral, and is called the varying axis. The lateial are e^al. 

Rko/ij^ Octahedron. •All' the sections in this soli^ arc 
rhombic. TOe axes cross at right angles and connect opposite sol id 
angles. They are unequal, and the terms inacrodiagoBal and 
brachydiagoUal ar^ here used as before'explained, 7, c.) 

n. Rhombic Dodecahedron. The solid nngl^ are of,two kinds, 
eight obtuse and six acute. The axes are three in numbei, equal, 
and Connect |he apices of the>albute solid angles. The plane angles 
are 109° 28 ' 16" and 70° 31' 44 " and thtf^rfacis- 

MUTUAL RELATIONS AND CLASSIFICATION OFl|^HE ||^MARV 

FORMS. ' 

8. In thfewteceding oinpter, fourteen primary ibrms have been 
enumerateai'-or thirtm^^ exclusive of the ool|j^e rectangular 
prism, whichj as it occurs onlftin an arti^al salt, will not be 

2 . But nftinv of these thirteen are 


fi^er notidd in thiorcatise; 

so that tlw qjjmber, fqr crysCklloajMphic purposes, might 

be T^iiced % si:^ ^ the l^ous co4|plix ciystaliizati|ps may 
be fully explained by reference to six fundatnifttal festm alone. 

4 
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The subject is thus much simplihed These forms aie, tha^|i6e, 
square prism^ ris^ht r^/hfngular pi iswi, oblique i homhtc pu^il(^6- 
lique ihoniboidal piism, and hexagonal pnsiji, {oxihombohedron) 
1 The c/e&e, oc^aAecZ? o/i and dodecahedron arte so related that 
they are olteii secoifdaiics to one another Galena, the common 
lead ore, whose Jfrimary is the cube, occurs also in octahedrons 
and dodecahedtons Fluor spar, common salt, &c aie other 
examples. If the angles of a cube be truncated,* and the piocess 
of truncation is continued till the primarv jaces aic obhtciated, the 
resulting solid is the legulai tctahecmMi. Figures 1, 2, 3, and 4. 
Plate b Itostiate this tiansition , the planes a (6g, 2) tmneate the 
angle^l^he cube, oulaiged, they pioducc the form in figure 3, 
and by still faithei enlaigcment, the octahodioii lepresentcd m 
figuie 4 In a similar manner, the dodetahedion pioceeds from a 
cube by the trdncation of its edges In hguit, 5, the plane? e trim 
cate those edgos , m hgure 6, the edges aie lurthei removed and c 
cniaiged, in hguie 7, primary planes aie obhteiated by the 
extension ot c *uid theftsuiting solid is a dodecahedron. It is 
obvious that a cube nnv proceed in as simple a manner fioman 
octiihedroii or a dodi c ihedron Compare hgure 4 with hguro 3— 
the octahcdion with the angles tiuncaied by planes P-^-, liguie 2— 
the same moiedftply so—and figure 1, the resulting cube The 
dode(ahedron in h^uie h, has Us acute solid anglt^ tiuncated, in 
figuie 5 inoie deeply tiuncated, from which, the transition is next 
to the cube itself, hguic 1 The relation of the octahedion and 
dodecahedron may be seen by compaiing figures 7,8,9,10, in 
which the oct^edron is shown to proceed from the dodecahedron 
by the truncation of its obtuse solid angles, and the latter, from^thc 
octtityediou by the truncation of its edges. 


* In llu rtni irks on this siib|( Lt, the fjllowin{r tP( hnir i1 (< rnis aro Idfltfbyul to avoid 
ciTf uiulocutioiit 

Rt plactmeiil \n cdj^o or tf replaced, when cut oft by one ^morc seandary 
plant s 

Tiumafum An cd|e or 'ingie is*frunra/ed, when the re{ddcing plane is equally 
mclimd to the idjacent Aces (h^ 2. a, and 5, e) 

Recehm ut An cdpc is hextUd, wbm npla^ by two planes, which are restifOtiTcly 
inclined it rqiul inglt s tu tiie adjacent lacc 8 »)^ 10, e ') This termjuty W applied to 
in 111jlt wht II raUred b) thj)k# planes, eacFinchned at the same an^^^ its ndj^eent 
(tu M) ^tion md iKvcIment cdn only occur on edges or ulpes formed by 

the mt (eq«l plwK h 

tilt II mtcrseetioiia With the jd]om>n|; faces, parallel to the 
edffe mttrscctions ot < t % 10 are pirilUl to the originil edge ^ 

Planen on un inttr&cct tht bisil fart parilhl to its diuomd nunnUrscction 

of A, with the basdl F, (iig 3 or 51,) js parallel to the diapon il ol F j 

Iniet^dif/ty pl^a intersect tht basal taccs para^ ntithcr tafiriS||agonBl nor to 
anete, have ^^tennediary situafton Suih amj^lants o,o, (fig&.’ib'aiid 58) 
She AiAb statedfli t^ and the tollo^wg piragraphs, would be more thoroughly 
MMiBeeiwB wi the mind ofQts student, if he i^uld pnforin the dissootiMDS here deeefe^d, 
with conTeqilimi matenal, as t^k, raw pot itors,Jtex, or wood Ily ^oelaMSly 
Ane iona from anoAp, the mutual r^ations oT^ pqmary forms ^|& H «^y 
uadeiM^.' Chalk u, for jAv feaicM, pc^l^ble for » pSosc models 

aiW finidHuieir surilfces hiay do rendered quite hard, bj^vemg tlflb with a solution 
of dPmmish ■** 
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se solids are similar in their axes, as above explained. They 
in number, equal and intersect a^ght angles. It will be 
rememoered th^thej:entres of the faces w'lhe cube are the apices 
of the solid angifc of the derived octahedron,^or of the acute solid 
angles of the derived dodecahedron. ^ 

B. The square prism, and square octahed^t^ have the same 
mutual relation as the cube and regular octahedeoDc.; die transition 
from one to the other iq shown in figures 90/51, and 52. The 
{ixes of the square priyn^u^.odtahedron are alike. There is one 
varying axis—the otherwise eqijtil, and alT cross at right angles. 

3. rhombic prism,rectangular prism, and rhort^c octahe¬ 
dron, are often secondaries to one another. The repll6^ent of 
the lateral, edges of a rectangular prism (planes e, figures 70, 71,) 
when extended to the obliteration of m and m, pro^ces a rhombic 
prism, T^figure 72.) The same is shown in figure Tw- also the con¬ 
verse, that the truncation of^fe^lateral^;edges of a rhonibic prism 
will afford a rectangular < OMi||i|rG also, figs. 72, 71, 70 

and 69. The passa^-qf the rhombid^^PBrn to a rhombic octahe¬ 
dron arises from the replacement of the oasal edges of the prism, as 
is ^hown in figures 72, 75, 76: thdTaces of the octahedron are the 
planes e of figure 75. This octahedron proceeds from the redan- 
gtdar prism by a replacement of the angles. Compare figufes 69, 
74,76. ' 

The axes of these three sqlids are ajike. I'hey are unequal, and 
iatersect at right angles. 

:^.^\xa’Mique rhombic and right rho7nboidal prigro are cor¬ 
relative ferms. As ..is shown in figure 92, an ^lique rhombic 
may be obtaincidAy replacing the edges e, e, oithe rhomboidal; 
ami'conversely the rhomboidaFis obtained, by truncating fch^.h^ral 
ed]^ or tfe^hombic prism. This gelation is also ap^reiif firom 
figures 91. In these figures the rhomboidal prism does not 

stimd on its rhomboidal hasp, but on oim of the other faces. Figures 
87'and 88,^^nd figures^S'JI and-ilO, tirCthe same,solids ip the two 
dlfierent positions. In figuV^s 87 ^d 89, th^||>risus ^ands on its 
rhogfiboiddl base. Theiclet^e^l^ figures'shows their corres- 

^-^.Iii tl^e^lidlB^ihe u^ies a^uneqital cross^lfi^t angles; 
the other (the vertical) is obHque to one m the llhe clino- 
diagonal) and at right angles \yith the other ^tcral,|%e^<^o- 
diagordljh). 

5. Th fc^ i<y;/e rhomboidal pris^ stands alone, uttrelated to either 

of the ^ 

6. ^^mxagonaimism and rkombohedron illi^ ofte^tSecopda- 


shown to t^le plKefiy thef lateral BbM angles. 



The truncation of the termi™ solid angle of .4hc rhflWJhedron 
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pioduccs the terminal ^ne, (as seen in figures 112,113, 114|pbd 
completes the prism, change of a hexagonal prism toA 
bohedioii IS pioduccd oy replacing similarlyf thrae alteinate basal 
edges at one extreinijy of the pusm, and the three altcinale with 
the&e, at the other.^'' 

The axes of the nexagonal pnsm and rhombohedron, are foitl in 
number : the ^^aticnl is at light angles with the lateral; the lateral 
are equal, and intersect at angles ot 6t)°. 

9. Prom this review of the prnDftW'ft^lSBis, it appears that there 
are only six distinct systems of^eiystallwation, tis follows: 

1.’ Ito^monometrirj (ftovof, o/tc, and yneasure ; —axes, of 

one kin^ll)—includes the cube, octahedion and dodecahedron. 

The dimetrtCj twofoldj and measin'ej) —includes 

the square prisi^ and scpiare octahedion. 

3. The trimetricj tkr^e-foldj and /yifT^ovj)—includes the 
rhombic and rectangular TOisms asi^chombic octahedron. 

4. The monodmate^ ona,^w xXivu, to tncZtne;—one in¬ 
clined axes;) includes tneoblique rhombfc*and right momboidal 
prisms. 

5. The tnclinate^ and xXivw;—the three axes all obliquely 

inclined ,) includes the oblique rhomboidal prism. 

6. ^Phe heva^onal; includes the hexagonal prism and rhom- 
bohedion.* 


CLEAVACiE. 


10. It IS a fact of common observation, ^Utt the minerah cidicd 
mica* (sojnetimes, improperly, isinglass,) is easily split into 
iranl^iareiit plates oi lamina*. This is often effected ^ith butlft^e 
more difficulty than sepaiatiiig the leaves of a bd^, an?M 
once suggests the idea, that, like a book, this mineral may be 
composed of a great number ot closely applied leaves. Tliis 
property of mica deoends on its crptallization, and the process^ 
separation is tei mra cleavage. Galena is another instance ora 
mineral capable of easy cleavage. from hiliwfiver, 

in having///?^cleava| 5 a.clirectiou%^ right angles afc- 

otlier. 'fifais^Hierdl, tncrefore, instead of sphtun^ntoWn plates, 
br sgj^ i nTOjemall cubes. Calcareous spar also admits of easy cleav- 
yields rhombohedrons. *The directions, in which^||crystal 



TeJiphjtewaiar, 

1C, «4gsmirw^.PyraTOdaI,^o^»—tetragonal, iVaumcnf»**|rKniodiiBe. 
.. ^ 5f . WmbiC and anisomctno, iVaufliann—4ninef " 

, ^BifepOBinatnc, Jpfcfc t i m onoclrnohcdriL Nauma 
rtfl;rta3Kwnoic,^oA»--^cbnolM^ Namann^h 
nl^ iVai|h»^inoitj|Srii^i< 

pnflm ronstitutPS ftR> <ffH§ketf svsfflit-nr th 
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cldfl|||i, are termed natural jointSy and the afaces obtained, are c^led 

The lacility \«Aich ^leavage may be obtained, is very une¬ 

qual iirdifferent minerals. ^In.some inslance^as in the first above 
cited, ™ laminae are ^parable by the fingers.' ^Jn others, a slight 
blo^ of the hammer is suftcient; others require the application of 
a sharp-cutting instrument, and often some considj^kble skill in its 
use. When other means fail, it may sometimes be emSted'by heating 
the mineral and phuigiDfifeglJhen hot, into oold water. Attempts 
of this kind are sometimes el^tual \/ilh quartz. In many instances, 
cleav^e cannot be effected by any means, owing to ®^tfong 
cohesion of the laminae. In these cases, however, the direction of 


cleavage is sometimes indicated by lines on the surface. It is often 
important to observe these lines when cleavage is pq^iblc, in order 
to determine its direction beforq^.apmyihg the knife. , 

When cleavage is easily to be emment. 

ll,.The^&fieral laws, wit®|^)ect''l||B^vage, are as follows; 

1. OleayS^i’when atfeinable, takes ^8ge parallel to some or all 
ofthe fa& of a primary form. 

2. Cleavage iS obtained with equal ease or diflSculty, parallel to 

similar primary faces, and with unequal ease or difficulty, pjirallel 
to' iiissimilar primary faces. ^ 

3: Cleavage, parallel to similar planes, affords planes of similar 
lustre and appearance, and the converse. 

According to the first law, if a cube is cleavable, cleavage will 
either U^e‘place parall^J.to the faces of the same, in which case the 
priDjary form is a cu^^i)r on the angles, when the primary is an 
ocifliiedrbn, or on th^l^Cs, wl^pn it will produce a dodecahe^on. 
C^^ of flupr spar maybe very readily reduced to the pjpmary 
o(||Piedro&^y cleavage. This is a ¥efy convenient ntoterial for 
the exerew^f the student, who needs but his knife to succeed in 
ciMfing the cleavage. > 

According to the second Jaw, cleatage is ottfained with equal 
e0b parallel taalj the ^cesOf a cube, ofitahediren, dodecahedron, 
or r^onihoh^ron, wliicn jzdntained under equal planes. 

The ri^ ware^bn, riM^K^qinbic px-^, ^nd rhombic 

pijfem, mlKJ$e witn equat ease or a%culty,.|HalM to their 


The ri^ 
piiim, mi 
lateral pi 
can be ^ 
many im 
right rht 
cleayag^ 
the cleaV 


f are^em, rignt^qjnbic pr;^, and 
with equal ease or oMnculty, 
)98, since thel6 aie ^ilar. Often, howc 


, and 


ight 


right rhgUll^l, and oblique rh^rd}oidal prism^, have.^equal 
cleayag»^K'e three ^jKCti^s; ^nd according the,tmm law, 
the cleaViPph the th^e' dir^on^ilb Pl^ac^&ceff%;. 

1 q^e and gepefel appearance. i 

oiNkection, it is cleaAble wi^ gr«ijfociUty;^iht^pm of 

peWi^an^areqiWjmd 'Wrfac^ ; ii|>: Kcond 

direction, th#cry«£llffite laraM^ft^bendand then break, exhibit¬ 
ing a surface which is not si^th, nor Assessed of much lustre; 
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in the third direction, it is brittle, and breaks immediatAf on 
attempting to bond it, affirding'a surface smoothei than the^wond, 
but not polished In thick masses, the second and third cffiavages 
aie scarcely attainable. Two of these cleavages incline at an oblique 
angle, but are at right angles with the third; the primary form is, 
theicfore, a right rhomboidal prism. ^ • 

Rhombic priisms, m addition to a rhombic cleavage, sometimes 
admit of cleavage parallel with one or botii diagonals—that is, 
parallel with the lattyal faces of a rectangular prisn). 

ISOMORPHISM 

12. In the early stages of raineialogical and chemical science, 
Jflent'ity of cryjpt'illmo foim was supposed to indicate an identity of 
chemical composition As fadls multiplied, the truth of {his law 
was soon doubud, and m 1817, its tmceitainty was well illustrated 
by Bcudant in an ai ticle'^ding to prove the supeiiOflty of crystal 
lographic ch iractors lor Ae distmctibn of mineral specieS? The 
law, howc\ei, by which thi varmlions in the composUidh of the 
same specits, w(tc governed, was not fully iindristood till 1819, 
when herhch hioiight out tlu tact that ceilam snhstauces may 
leplace one anoiliei m the constitution ot compounds, without 
vaiying the civ''talluic foim This property he called hMHor 
'phism^ fiom Iff'b, and fo)m, and those bases that 

admitted of mutual substitution, weie leimed isoworphuvs By 
referring to the analyses of pyroxene or garnet, a remarkable disa- 
gieementwill be obseived between the varieties of eaCh, 

arising fiom the isoinorphous nature of nuigncsm, lime, and oxyd 
of iron. * In some specimens one of these bases is replaced wImUy 
by both or one of the others; and often all three are ibund 
Lined, and sometimes o\yd of manganese is also added * 

Then aie several groups of isoinorphous bodies laid dow% m 
chemical woiks, which I would leier for a knowledge of them 
Tlu following are Of most frequent influence, in the ronstitutiowof 
minerals 1 Aluminay^pcroxi/d of irOn, and peror^ of mqnga 
nest —2 Lwie^ magnesia^ proitd^dk of iron^ apcl 

zinc —3, Bimyta^strontiafOxydqflead — ^t^pfdfllLjieleni^my 
—8. Tungsten^ niolybdepv^.^^, Phos^norU acid, 
aW aiKenic acid. ' ' ' 

IS The identity in the crystallization of isomoijpntks ;com- 
ponnt^ IS not u^aHy (xaet,*and the term plesiomomms, (from 
aqd ) which has been proposed, is QHUbjeotion- 
ali& following 1 $ a list of the principal groups^Ip^iopaor- 
fwiypOer^ compiled fro|b RobclL’s and Kopp’s tables, 

stronjianite, Witherite, catenate of lead. ^ % 

2. Vilcwal*, Dolomite, o&rboqtte^ of mogiiesia, mesitiniSndne- 
rite, carbonate of iron, carbonate of manganese, and carbonate of 

7ine * ' 
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5. ypeavy spar, celesline, stilpiiate of lead. 

4; '^atite, fjreen and brown lea^ oi;e. j 

*6. l^som salt,,and.white vitriol,' 

6. Potash-alum, soda-alufcl, aininonia-ahmij^aiid mairncsia-aliim. 

7. Carbonate of soda and carbonate of silver. 

8 . Crystallised sulphates of zinc, magnesia, and nickel. 

9. Crystjdlized sulphates of copper and manganese. 

10, Albite, Andesine. 

,11. Diop8ido,^diallage, augite, Hedenbergite, red manganese spar, 
Bustumite, and probably also tabula/spar ana Boltonilc. 

1&. Scolccite, mesolite, and [lerhaps also natrolitc. 

13. Corundum, red iron ore. 

14. Spinel, aiitomolite, Franklinite, magnetic iron, chromic iron. 
1ft Tungstate of lime, tungstate of lead, molybdate of lead. 

16. RAtile and Tin ore. 

17. 'Light red silver ore and^rk red silver ore. 

18. Ohvenitcrarld Libethenffl^r’* 

19. Fahlera and silbsrfahlerz. 

20. Uranite and chalcolite. 

21. Pyrornorphite, polysphmrite, mimctene, hedyphane, and apatite. 

22. Nickel glance, nickel slibme, and cobaltiiie. 

23. Smaltme'and white nickel. 

24. Tennantite and black copper. 

25. Antimony glance and orpiment. 

26. Galena, Clausthalice, cubaltic galena, seleiiid of lead and 


mercury. 

27. Telluriutii, antimony, arsenic. 

28. Gold, silver, amalgam. 

Copp*'r nickel aitd antimoniaV nickel. 

li*. Iridi^miue, magnetic pyrites, (Breitliaup.) 



DIMORPIIISU. 


'H. Certain compounds have two distinct systems of orystalli- 
zati(yi,^Aihey assumfe th^^ne dr the other, according to the 
circuraft aB^jy under'whicKrShey crystallize. This jiroperty is 
rolled dnpmljiiSm, from fts, and /ornjj|^\Carbonate of 
lime is th^ dhnorpht^ substances, presen^^ either rhom- 
hohedr^sf^. ih calc spw,^'or rhombic prisms, as in'arr^gtubite. 
The crystallization of arragonitc was at first iraput^ to 

the str(ni|ttdetected in it; but it has been found that some speci¬ 
mens dimSB^ontain a trace oLthis or any other i^urit^j^uid ere 
as .^ureji^^irbonate of lirdl^ as calfe spor'i- ^he hijte dscov- 
ery of other compounds possessing'tfah sjune peculiarity, hjise^b- 
lifflj^the fact, that thk property, called dimorphisiAf'belofi^^o the 
utlfeidl^ coKpp^nd. .O^bonatOof iron i^dlmdrphOTs like 
carbonate of lime, as will tdlj^^bj^yeference to the species spathic 
iron and Junkerite, (carbonate of iron.) iSarytocalcite and Bromlile 
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iireAlso dimorphous. In each-of these carbonates, one of ihafiM’ms 
is omkpie and the other Hgfet^hombic. Sulphiirct of iroi),^roii 
]>yiucs and white iron pyritS,) sulphur, sulphate of mdgnesm, 
sulphate of iron, sul[jhnlc of zinc, bijiln^hate of soda, and arsenous 
acid, aie other compound*! in whicli this property has be^n ohnerved. 

'riie physical characters of a compound often A^ary with tlie 
system of crystaflization. In arragonite the hardness is 3*5—4, and 
specific gravity 2-92—2*94, while iii calc spar, the hardness is 3, 
and the specific gravity 2*52—2*73. 


CIIAPTKR II. 


SreONDARY FORMS. 

LAWS rOR THE OCt^RENCCOP SECONDARY PtANBS. 

15. The number of secondary forms which the six systems of 
pnmaiy forms are capable of atfording, is exceedingly large;’'at 
least many millions, supposing them to-be of invariable dimensions. 
But as-most of these puinanes may vary their dunencions infinitely, 
the possilile number of varieties of form is infinite. 

Secondary planes do not occur indiscriminately on a'crystal, but 
are governed by the following simple law: 

Ail the similar purls of a crystal are similaxly and simulia- 
neously modified; or, by the sutordinate lajv, 

Half the simifar parti of a crystal motj^ similarly modified, 
ind^joentlcnfly of the other half. . 

Tne operation of the second, or subordinate law, produces 
hcdral forms of crystals, or forms with half the number of sccoiidwy 
planes that perfect regularity would require. The wrms resulting 
from the first law, are termed holohcdral forms, Tfom 4Xoj, all *ahd 

£0pa,/aCtJ. • ' 

16. MommHric System, According to th^ j^rsl lai 
edge of a cube, octahedron, or dode^edroh, fce'trui ' 
be smiiiltaneously truncated, for ® are simUar,*( 

Pl^ I.).* If im edge of the same te replacad -by a 
^ two adjacent faces, to '‘f^bta&i the symtu- 

to (ne above law, a second plane must occur on this 
to the first, as is represented in fig. 10. This bec( 

consider tliat these planes occupy similai 
agiueably to the abov^'^law, all similar . 
modified, Thw is termed, as stated ur 

follows, that all t^e edges of these'^ 

will bevelW. 

Again, tw truncation of oTtaanglkif a cube is necessarily accom¬ 
panied by the truncation Of a% (fig/3.) If a plane, situated as a', 
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ill fig. 14, occur oil iui tingle of this solid, three similar,planes may, 
andlherefore must^ occur on thes^g angle, one inclininir oilj^ch 
face. lii addition, similar planes ^j^Occuf on all the angles. So, 
in the octahedron, we*find four planes, (a', iigurc 17,) on each angle, 
one inclined on each ^e. 

If ah intwiyediaryv.^ne, (fig. 24,)‘ is sitiiated'‘on the angle of a 
cube, it will be accoihpanied by five others, or there will lie six in 
all, and fo'^-eight in the whole solid,, (fig. 24.) The possibility of 
tlic occurrence of six similar planes, is sufficient to require their 
(5ccurreW66, sitTce the number of syiilar parts about the angle is 
therefore six. It should be observed, that two of these six planes 
may he saitf to belong to each edge.’ Thus, two to the edge P : 
two to the e^e P' :P", and that they correspond to bevelments of 
the sariie edges. This correspondence may be seen '6y comparing 
figs. 24>and 10. • •. 

Fot; the same reason, there wUl be eight intermediary planes on 
each,angle of the octahedrbi^gliwo for^ach of the edges. It is 
i^anifestj thfit if one o{ these infermcdiolji^ane.s should be dropped, 
the symmetry* of the crystal Would be destroyed. 

'.The angles of the* dodecahedron being of two kinds^ (^7,?/,) 
they will be indep^dently modified. The modifications are the 
same as in the cube and octahedron, (Plate 1, fibres 6, S, 13, 
18,27.) ■ , . 

6.‘ The exceptions arising from the second law, are not of untre- 
qijent occurrence. They are of two kinds; either, 

T, Half the ^imildr ans^les* or edges* are modified mdependentlu 
of (he other haff; oy^ 

^■ 2. All the or edges^ are modifiedSf^it by half 

th^'Tegular numb&ref^tanes. . 

J |igs. 28, 33, are examples of the first kind of heviihedrism^ in 
tch half the angles of.the cube are modified, while the remaining 
hi^f are nnmodifi^. 

• Fig. 42 is aft instance of the second kind. All the edgo^are 
similarly replaced, >^t by one of the two beveling planes repre¬ 
sented in fi^ lO. The plane e' enlarged in dg. 43. Prom this 
' 5.will;.^.obwve<|^.thatthe suppresse3 planes are tliose 
hnrtHLte^aM thaf two planes e', incli^ on each face, 
ils htwve therefore a symmetrical chMpcter* 
itance may b^oteerved in fig. 48, in which eacl^:iM||gle 
ifeplaced by three out of the six ipterr^ediariesr^i^g. 
“ l^alf the number oif. planes whiC^>^rlect regularity 
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modjlied. Hemihedral crystals this kind have been ^led 
inclihed hemihedronsr^fov reason, that opposite planes 

are not parallel, but inclined td^pie another. , 

On the contrary, accordingf to the seff^d specieijaf hMgihedrism, 
the opposite parts of a crystoj are similadij&JiigplaccdjJpi^ conse¬ 
quently, the hemi^edrons proceedinj^ frc@BpS-repUi®iant have 
their opposite faces parallel. Such is thel^6 in fig4|||3 and 4B. 
These solids have been termed parallel hemik&kons. ^ 

The same mineral never presents both of these speci^i^ hemi- 
hedrons. The former occurs horacite, the latter in ir3« pyrUas, 
and many other species. It is also important tolllbservejthatrQme- 
rals, whose ciystals arc hemihedrally modified, are invariabjy^thus 
modified, if the secondary planes occur, in which the hemihedrism 
may take pl.ice. We may illustrate this statement by a reference, 
first, to the sffccios iron pyrites, wln^e modifications foHow the 
second of the above laws. The cubes of this species never qccnr 
with beveled or truncated-edges, butii-(whenever the edges are modi 
fied.) arc invariably replaced by planes unequally inclined to tiie 
adjacent laccb. Asjain, the angles are never replaced by six inter- 
inediaiJeSli.but by three allernaie^ as in fig. 48, o. Ill herndte^ we 
obseivc, that juvaiiably only one half of the angles are similarly 
replaced, and that the modifit-d angles present all the pianos required 
by the reoiilar law for secondaiy planes. Tiic edges of the cube 
aic not aflected by this species of hemihedrism, as it influences only 
the replareinents of the angles. , 

17. Dimetrie 'System. The modifications of the basal and 
lateial edges of a>sittiare prism, take place,jn^pcndently, owing to 
their dissimilaritj^, ({ 7, &.) The lateral ed^^V^ included by equal 
planes, and, therefore, are mvaiiably eith^-truncatwl or lievd^, 
(figs.'fll, C^i.) The basal edges arc similarly replaced; but 
the intersections of unequal pianos, they are never truncated^ 
beveli d. A plane on these edges, therefore, inclines unequally on 
theVadjacent faces, (Jig. 53.) “ 

For the same rduson, the angles cannot be'truncated. 'A^laHo 
on an angle, however, inclines equally to the two lateral planes M, 
M, m conseipicr'ce of the equahty-of these planes^ (fig.^61;) 

Th( similar intermediary planes can be but‘two ij^ilpber. The 
two which inclmc on the base, are unlike those' on the 

lateral planes, oecause the base and lateral planes,a;‘t6'^dil6|milar. 
I’hese intermediary pianos are represented in fig. 58. \ 

The peculiatid^ in the modincations of the 3quar^]D||M^edT(Hi, 
are easily dedqtted from its relation to the prism, 
cktfteiRtid without diMcuUy from the nature of tlte 

The edges of the lighf rdqftallgulhr 
pn$mqBR of diree kinds, and those of each kind are, eccorcHpi: to 
tile ab^e Uw, indei^ndently modified, (figs. 70, 77, 7§t, ^.) 
Moreover, tlbne of them can be tri^ated or lievekd, in conse- 
qiiPiice of the inequality of their including planes. 
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^l^nes on the angles incli^i^ne^ua2/y on the three adj^ent, 
unequal planes. The aDglesWMjppiilaji and therefore isffl be 
modified simultaneously, (fig. T'^.Jpp 
This pr^ Qi^^h^TC bu^one infernwdinry of a kind on each an- 

inequality of the three.edges that meet 

The Idpl e<^#PPBe riglit rhombic prism admit of truncation 
and teyefment, D^mse of the equality of the lateral planes. The 
^Ulse i|Bhowevef,‘modified independently of the acute, (fig. 84.) 
^e soIitLangles, and the ^Wte,'-.are also independent in 

tlfi^.''fcodificatidW-- Each may haye two intermediary planes, 
(fig. i^fif.) rphe Hmlacements of the basal .edges are similar and sim¬ 
ultaneous; (fig. 7a) '5,' 

_19. Monodinate >S'ys/em. In the oblique rhpmbic prism, only 
the pp]k>$ite- of the lateral edges a^e similarly repirfbed ; they may 
be ti^tiated o^^^veled; (fig. 1^}- ^'he Jj-ojtt sttpc7'ior bSsal edges 
are unlike the;^ow? ih/erior^^- the'^ai^rtor behind^ {? 7,/,) and 
are therefore modified*independently ofthe latter, (fig. lOi;) 

The four lateral splid .angles are composed of the same number 
of plane angles, whi^^^are* equal each to each, and belong^o planes 
that are respectivelybqual* 'fheir modifications, cppsequently, arc 
similar, ^fig. 99.) ■ The front angles are dissimilar, independent 
in their modifications, (figs. 96, 97.) 

The right ;-homboidaJ prism, unlike the right rhombic, cannot 
have its lateral edges truncated or beveled. Its basal edges and 
angles are dissi^arly modified. Placed on .a rectangular face for 
its base, as in fiy SS ^ ft .may apply to it the samtf xcmark as above. 
Th^'front edge ana angles, bein|$bnlike the/ron^ 

ir^wior or superi^^%ehmdt they ore- modified independently 
o^^e latter. Thia^is* inost simple method of viewing this 

TVidiiiatt : System. In the oblique rhomboidal prism, 
therie can be n^lthe|.truncations nor bcvelinents. Only diagoii%lly 
opj3ost?c-^ parts modified, and, cohsequentlytsimilar 

adjacent or "'proxirrmle rplanes. 'Cannot, exist. (Hy appi^xhnate 
planes dtie t^bse, opposite, which are separated by 

one or '.planes:)' .'Hie front superior ^sal edg^ are unlike in 
their mo^il^iwiona^and also unlike those ■o^thpfroj^inferior basal. 
The^bhj$%^l& fact with>thfe angles, (figs. 104, TO5, 106.) The 
only siM^^j^fplSne to 4, in the solid, (fig,,104,) ,is,its dis^onaily 

.w'ith other planes: . 

System. The vertical solid of the. rhom 

boli^fosp^jrhied bythe raetHlngUf 

pTahS •^‘im^'knglcs may, tfierefoil^bd^iTttl^tedj'^fi^tlS,) 

or^rolate^by thfefe qr,six similar '^lane^ T™ e^gbs, fttl^simi- 
IdlM&Spn, may be eitter ipt^aUd, eibevelHy Thd’tei;ininal edges, 
however, are rejdaced in1i|HBdentlf!^tf the Wteral, (fp. 109,115, 
117,119.) • 
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Thelatoral angles, six in niiiid|^ iure replaced simultaneously, 

“ |lRnes may occur on each, 


(figs. Ill, 121.) < Two interqa|ji 
(fig. iiy.) 

The similar parts in the rhombohedion^^ilhd 
being three, or some multiple of three, ( 
angles,) the similar sccondarjr planes are 
pie of tliree. 
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22. Notwithstanding the regularity in the socopdai 
crystals, lesulting fiom the preceding laws forod 
secondary planes, Crystallography would scarc^ be eiititl^'tJ*lts 
rank as a science, were^t not for the existence of ^ second IM^ It 
IS this second law which gives to the science a matfaematioal 
basis. It is ds follows;— 

The ratio of the eds^es removed by secondaxy planes is a sjtnple 

ftn. * 

In removing the edge A, to produce the plane 
e, parts of the edges B dnJ O are also removed. 
If then B and C are equal, as m the cube, tfie 
paits of B and C lemoved, according to the above 
law, will either be equal, (a truncation,) or there 
will he twice as much of one removed as of 
the other, or three times as much, and so on ; 
lliat IS, the ratio of the parts will be either 1 : J, 1: 2, 1 : 3, and also, 
sometimes, 1 :4, 2.3, 3 :4. Qihcr ratios sometimes occur, but are 
un^mmon. If B and G are unequal, the ratios.HK^l be the same, 
excepting, (hat t^^arts of B and C removed} bc.proportidnal.to 
the lengths of tifeiv edges; that is, tJhe rati^Wili be* 1 B: 1 C, of 1 
IJ : 2 r, 1 B : 3 C, or It may be, 2 6 :1 C, or B B : 1 C,.also, 2 P^: 3 

O, or 3 B : 2 C. The last expression signifies .a ratio of three tims 

the length of B to twice the length of C ;'or, if the edge B, be divided 
into a certain number of equal parts, and C into the same number, 
the^laiie, whose ratio is 3 B : 2 C, cuts off three parts of B, and two 
of tho 5 f^’df*C. The figures arc used in the wne manner in. the 
preceding expressions. . ^ 

A plane on an angle, (A, B, C, again t^jog a^uat,) pay either 
cut off A, B, C, in the ratio of 1:1:1, th'a^^, 
each, or in the rati^of 1 : 1 : 2 , the figures referrin 
ill the ordei pist given ; or, a^in, as 1*': I : 3, I: ^ 

1:1: i, in which the part cut fr 0 n C is otfly one fol 
fioiti cither A So al 6 o, there may occur ^he 

1:1 Others are of occasional ocoun»encq.' If: 
aitJlaeqjud, the dwt ratio'above; tjbat is, the r$tij| 

^ ® ^ Hi W’*"® d^ers, 1 A: 1 
1 : i C, l A ; : 4 t!, 1 A : 1 B : 4 » .PI 

tingles haTO an equal ^atio A andia/ibserved hi ' 
examples. ^ < 

Intelmediary planes cut off unequal parts of the three edges, A, 
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at on these principles depends the appli> 
is science. 

ode of applyinjj plane 
^Study.of crystals, will be of 

e on the edge o^a-cr^tal*: 



6Un e 

?AC afnd ACD. 

irnsn is a r^ht angle, subtract EAO from 
27(P and the reiiminder equals ACD. 

If EBD is an oblique angle, subtract EAC ^ 
frbnfeiSO® and add EBD to the difference, and 
thiMn will ^e angle ACD. 

ijrlv*eH EAOTo determine the ratio AB, to ' 

BC, or the Aei^4^ and’breadth of the prism* 

EAC subtracted from 180° gives the angle BAD. T^n in the 
right angled triangtf^BC, tho angles are given to find tqe ratio of 
the sides, which is oeterbained liy working the pro^t^on R : BA:: 
tan. B'AC : BC, dr if BA-1, BC equals tan. BAG. ^ 

If the triangle ABC is oblique, and the angles arc known as 
before, we may obtain the ratio by the pioportion sin. ACB : AB.: 
sin. BAG :'BC, and if AB=1, BC=sifl- BAC-.-sin. ACB. 'Fhe same 
equation holdtfjpod also for rectan^lar crystals. 

supposed the plane AQfjp that having 

be ffet tbi 


In the abovS;^ 
the simple ratio of 


1A: 1 B. If this be Jfot tbfe case, then, 
as ^xplalnod, the'r^lts-obtained will be some simple nruUiplti of 
true ratio betweto the. edges or axes, 

Oive^iB'A and to determine the interfacial anffle EAC or 

fca: 

This isi-detern^med by reversing the above proportion, as follows : 
BA r R:: BP: tan. BAG. If BA=1, which may be assun^, then 
BOf tan. BAG. If fhe plane AC has lh(j simple ratio 1 ’A : 1 B, 
then the r^It relive height and breadth of the piism; 

or if it eg^alg 1 A then it gives the ratio between the height 
^ntfeAte’'breadth, aq^d so,on. 


and 






jriWJtibn of this work > 

' *-1* 'sy^ ‘ ^ 

#4I®condary " [oaeJrpHE.PRiM^rBs 


When treating of j ft^ rimarfetSoJictWa few of their second¬ 
ary forms 'Were pointed, i|q|||E The,octahedron was shown to he 
derivable from the cube by^c truncation of its solid angles, and 
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conversely, the latter from the for| 
of the octahedron. In a 
been shown to proceed froga. t 

of the l«#ter, &c. (Sec § ftj ^ ^ 

We propose tp continue this subject, as'fl'perfect dy||iaintance 
\Vith derivative forms is of (he ptmost impm|nce to tW^ineraio- 
gist. We again treat of the several forms,' IdJ^he classes 

to which they belong. ''f . < 


Monometric iSf/stem, 

The Jtolohedral and hemihedral forms niaylfe separately dhn- 
sidered. . •'*' 

26. Holohedral Forms. 

a. Tetrahexakedron. A bcvelment bf the edges of a pul^ is 
represented in*fig. 10, and the result of a ^^ntinuation of pro¬ 
cess jp fig. 11. Thtd form is bounded by twenty-four trjafi^lar 
facesT The above name indicates its general resemblance to the 
cube or hexahedron, at the same time that lt«expresses the number 
of its faces. It is derived from four times^ six, and 

b^^a^Jacer^ the 4x6-faced solid. 

The plane^ in fig. 12, which are observed to^replace the solid 
angles of the'^ahcdion inclining at the same time on its edges, if 
extended to the obliteration of the primary faces, produce thesahie 
form as above, (bg. 11.) The replacement of the sLc acute solid 
angles of the dodecahedron by four planes resting on tiic primaries, 
(fig.'13,) if continued, results in the same solid, / 

By varyi^ thb-tfengle of the bevelment of .cube, tetrahexahe- 
dions of different angles may be produced* Those of most cr“ 
inon orcftrrence fiave the following ans^^: 


1. = 133° 48' 47" 
2.. 143^ 7'48" 
%, 454^ 0'29" 


IntcrfacicU Ajaglca.. 

C* 

1570,22' 4" 

143° 7' 48" occurs in garnet. 
126° 62' 12"' fiuor spar. 

' i 

Plane Anglos. - 


a 


79°'31' 28" 

83° 37'' 14^' occurs in 

86 ° 68 ' 69 " W 


^ 1. = 60° 14( 16" 

2. 48° 11' 23" 

3. 46° 30; 30i'-^ 

h. TrisoctaJi^l^^s. The angles of thfi oftbe „ 
repla.^d by three i>laaes in figs. ^ and 19; hi om 
thcKS^aty faces, m^e ^er, 'On^hd edgds ot t^e i.»» 

]ile||p' forms obtainil^ (il^ese- r^lacements, 

* The letters designating tlu angled r to' Pi. 1. O 41 , iMeyer, buttsktV- 

ted for S r. The same is tlic case m the foUowit)^ 3 Rlft. Accordhig^ the system of 
rrystallogiapbie notation, these solids arr dosign'iteqr ao()^;oo03;o')0.3 
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and 20. Fig. 15 is aninteipic^<e form between 14 and 16. The 
resulting solids, though cdjudBRbte unlike, have a general resem¬ 
blance to octahodropvwitrr a thrW'!|wd pyramid subsutuled for 
each octahedral^ce.t Like the octahlffikin, they are formed on the 
angles ofi||||a dune Wj^jr^lacement by three planes instead of one, 
which c^^Rnts resemblance to this solid The 

name, Triwctah^raMT derived from rj^, three ttmesj ’oxtu, eightj 
and Tace, 3f><8-faced solid. The faces of one of these solids 
are ot tetragonalj those of the other, three-sided, or 

they are, therefore, distii;(guisKed 6y the namts fefrogo- 
iicu'trieoctahedrdllfi and tri^07tal trisociakedi on The moie com- 
moiui^me*of the former is trapezohedfon* 

The tetragonal trisoctahedron (fig. 16) may be derived from the 
octahedron, by replacing its angles by four planes inclinm^ on its 
/ac^,^,(fig. 17j) and from the dodecahedron, by a tAincation of its 
tioenf^four eages^ (fig. 18) * 

The irig^onal trisoctahedron proceeds from the octahedroh, by 
beveling its twelve edgeSr (coiiipaie figs. 21 and 20 ;) and fiom the 
dodecahedron, by a replacement of its six acute solid angles by four 
planes inclining on l^e edges v' 

The tetragonal tnroctaliedion, or trapezohedron of^oaost common 
occurrence, h js the following angles. 


6=131 ° 48' 37', C=146c» 20' 34". Fig. 16. 

a=S2° 15' 3", 6=117° 2' 8", 0=78° 27' 46" Ex. leuclte and garnet. 

A trigonal triaoctahedron, (fig. 2Q,) occurring in fiuor spjBf'thd 
galena, ha& the folloyl^l^ angles; \ s., 

A^152P'44'2", B=14lo'3'27", 6=118° 4'10", c=30°^j;; 55" * 

*c. llexoctahedron. Fig. 24 repiesents a cube, with six planes 
on each angle, and,' consequently, forty-eight in all. The resuUuig 
S 0 I 14 IS completed m fig. 25. Here, for each face of the octahemn, 
19 substituted a low six-sided pyramid. The name of this^olid is 
derived from die’Greek, six times^ ’oxtw, eighty and ^fe,/acfi, 
thjl!lM-faced solid. ■ i 

A^pllBu:emen^ 6f angles of the octahedron by eight planrs, 
prodii<t^''h similar sond, (fig. 26.) A bevelment of the twentydom 
the- dodecahedron, (fig. 27,) also necessarily produws a 
'^ced sohd> Others,, differing in their angles, may re- 
Ipplfmenient of die six acute solid angiifis of the dodeca- 
or the eight obtuse bv^V planes, 
varieties havo me following''^uiterf^al and plane 


aw. for the tebagonal, 20*2, 
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1. A-e=JP8o 12' B=148° 59'.aif'j 12' 48'V.gani^t.. 

2. TO29.14'60Jf,' ^ 154P .fr'W'Jfe'-a^o 2'68g. floor ppar. 

1 . a= Jflo' 66 ' 255^,.^6= fe' 4'7^ ^p 4 ^. 3 ^- 

2. |ipo6p^'23" «*?1'34", 

27. ikemih^i^fd fort^- . 'ISb 

a. Hemi-O^ahedron^ or yg^gAcdron^CT^ttf thelHpfesof the 
cube flii«.j:^placed by a single plane, ijie se's^I&Qj&jfem 

is a tetraHCTrbn, or hpmi-octahedrcw,’(fi^. 29,*^j'' The^i^^^y 
arise itftni an octahe4ron, by an extension of ofle 
to the obliteration of the other lialfT 'This proc^ is represented as 
partially completed in fig. 32. , ^ 

Its plane angles are 6Q°, and its interfacial- angles, 7Q9 .31';'A4// 
b* Ilemi-Tlrisoct^hedrons. Fig. 33 represent a cubj^’ witjb;‘ils 
alternate angles replaced by three planes. The planes..Jh^is jSg- 
urei^hej^ccurri^.on all theanglj^, give rise to' the ^etr^<3(5^1 tiis- 
oct^dr^, (fig. occurring on'but half, they p^duce tlis^lsolid 
in ® 34. * * - 

.^t^he secondary plants in fig. 19, occurriugbon but Kalf of the an- 
gl^»^ an^nlargecl, form the solid in fig. 40, which is a heitiihedral 
form of^» trigonal trisoct^hedron. Its faces.are tetragonal^ aid, 
therefor^ifd||faame be desirable, it may be termed the tetragmal 
hemi-tri9ociM^iron. 

The former has faces, and is called the trigonal hemi- 

tJ'isoGiahed^Sin. ^ . 

gray copper oi:^„has the following angles; - . 

. B=jl09°W 16",\ ■ C=^1460'2&'!?i3". ‘ ' 

c. H^irtlexoctahedrons. A solid bfthis Iph'd’is rej^^^nte^'in 
fig. 4t! It is fornied by a replacement of'half the angles of tfee 
cube, by six planes, similar to those in fig. 24* ! 

If all th^solid angles of* the cube be replac^^y. three alternate 
pldties, out of intermediaries, a hemihedt;<S^^$ is 


which tn fig. 49. It diflers frdxh t^^^ye, id 

pjlfrallXvopposite faces, and is, th^r^Ore, a 
hedron. *• 


A variety of inclined hemi-hexoctifliedr(^-;h’GLviUfif fhh^foflcnm 
angles, has been observed in b^racite : * \ 

A^162o 14' 50", B=:l 24° 61‘ . C=^X^- 

a== AQ° 19' 7", , . 6= 64° 21'34", fes 

d. Hemi-T^j^^ahedroUf ov. Pentagonal 
cube, is repres^a^Jn fig. 42, with but ‘Qne!iQif^inK9iii^)eve^ 
oti each ed^^^ 

.|n fig. 43.?yjaBp riMyints the 
df tb^ aboi^heSqn ia ccihlmQqly nppIi^^hie'solId.V-^^ •- 







SEpONDARY FORMS. 


dl 



OAt^e octahedron, which^ 4 extpud- 
»u 


Figs. 46, 46, exhibit thep} 
cdjj^ive rise to this solid, (jQl , ^ ^ 

Two forriw of this ^ind have b^n M|erved in iron pytjies: 

1. 37 'm C=lir® W 11", 

d^l029 36':4Q", 6=108° 24' 30",', c=110° 17' 40". 

3. AUi 26P62'W C=113°34'i4l'', ^ 

• c=121°36'*18", 6=106° 36' 2", c=102° 3(y 19".* 

* « 7 7 


2 . Dimetricf/St/sieh* 

% 

28. BolekedrarForms/ , ^, 

The derivation of an octahedron from a right square prism, by a 
replacement of its'solid angles by a single pls^ each, has already 
been explained. By different inclinations of this ^lane, dif^eireilt 
octahedrons may be obtained. ^ * * 

The basal ed^es bf this solid are eight in number, and shplar, 
and, consequently, b^ (heir replacement at different angles, may 
give rise to another series of octahedrons, (figs. 53, 64.) 

Two mtermcdmte planes on each angle'o'f the prisaf^ (fig. *68,) 
produce, if extended, a double eight-sided pyrapaid, (fig. 59.) A 
square prism, diagonal with the primary, fhay be otpuiinc^ by trun¬ 
cating its lateral edges, (fig. 61,) and an eighpsided prism by bevel¬ 
ing Jhe same, (fig,*62.) 

6. Hetnihedral Forms. 

A hemihedral forms, appertaining to this class, are represent¬ 
ed in figs. 63, 66, 67. Tii first is an irregular tetrahedron, and is 
formed in a similar itH||||tf!fiWith the monometric tetrahedron^ The 
second is the commeial^Seht of the solid represented in figj^. 


^ 3. TYimeiric Sj^stem. 

29. A replaQetnent of the lateral edges of a right rectangular 
prism; has beeii'stated to give rise to a rhombic prism. If tpe edges 
e, (figi 67,) are replaced, as in fig. 78, or the edges e, as ia'fig. 77, 
prjpeis will also be formed, which, from'their horizontal position, arc 
called*6ort^(m(atprinn^, (figt 79.) 

r 4 / * ^ 

• 4. Hexctgonal System. 


3o:'¥tS»>^ iration of two six-sided prisms fruzp, the rhombohe- 
dron, haOs bam fully explf^ed in § 8, 6 ; the one 1;^ a truncation of 
th6 six latemt vpdges, (figsl 109, 110;) the odier, by a replacement 
of the sit ktdrid'^ a^les, (figs. All, 112,) by planes parallel to the 
vertical axis, 

The remainiu^tiarts of the^primary faeWpn Ae first of the above 

—^-r— - r-^ -—^- 

•"Sftfc signs of these si^ds are, ^2—and 

6 - ^ 
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prisms, tfm rhombic, 110;) those on the.^cond, arep^tagonal, 
■ This is^j^h impprtnnl di&pi^^ ■ 

Iftfig. 115, the ftrteral edges of the rhbtnbo^bdron ai'e^veled a 
greatcr.SStensioh of these secondary planes product solid rep¬ 
resented m hg: .116, which is* called thQsca2s«^c2p^i^ca&^07£, since 
its faces are s^epe triangles, and twelve 
,A b^velm^tfl pf the terminal edges (fig. iif^'-J^cdntrnued, 
to a similar^lid. A replacement of the laterdljangles, 
termedjary plan^, (lig; 118,) produces .other sol® 

A truncation otthe terminsSa edges pf the rhombohedron,^^'t>b- 
serjr.Gd in fig. 110. Since these edges are six in number, thfe4 at 
one end of the crystal, alternaling with three at the otheTr, the solid 
formed by the extension‘of these planes, must be an obliqu^i'spjidj 
contauied under six equal faces, or, in a Word, a rhonibohedron, 
(fig.;120; exuin[)le, lentimlar,calcsjkir*) is much more obtuse than 
the prinAiry. Moreover, because tiie lr.teral anglps- are six^.and 
thr^. alternate are nearer the lower extremity of the axis, and the 
renaming three nearer the upper extremity,'th^ planes (a, a') on these 
angles, if:not parallel t6i the vertical axis, incliiw alternately abdW 
and'belot^j*(fig. l^l;) and, therefore, by their extension, will give 
rise to rhpmbt^drons, (fig. 122, and fig. 24lnder Calc sjtar,) These 
rhombolTO’rpne“ will differ in the lengths of their vertical axes, ,as 
these planes vary their inclination. The nearei;^ they approach to 
parallel isrp to the vertical axis, the longer the axis of the rbom- 
bohedrpri'; arid the six-sided prism, formed on these dngles may b.P 
cohsjd^w a rhombohedron, with an irrtinite axis. > 

An iso^eles dodecahedron, (fig. 124,) so palled, because.its 
are isoscelpS-triangles, may he obtained from a rhombohedron, 
replacf‘^3ent of the lateral ahgles. provided this replaceth^t is cu- 
ried so'far that the regaining primary faces (fig.,124) just dqiial tire 
secondaries produced by the replacement. In figure 124,-.£he alter¬ 
nate faces R, R, are primary, and the lemaindet^^e/Mondary. . Stitih 
is the origin of the pyramidal’termination of cifyftals o|*qu,i|ittz. 
This sPM may aUo be formed by replacing tire* baSol 
gjte 'of the hexahedral prism, (e; fig; ,125.) • ’ > T .'«* 'j 

Twnp intermediary planes on each >ngIeof d heiagoiiat;|^m, 
produce, by their extension, a twenty-foui'-epie’d fimire^/pimeff^of 
two'twelve^ided pyramids'plaeed base to base. .This sqlidviprep¬ 
resented in fig. 126. V , . , 

Hemihedral forms ofien occur in th^ H^cagohaUsyatam,,I>&|^aRy 
iff connection halohedraj. Uudi^^&rHmff^, 
sentedaslx-^i^d^ prism of. .this t^^al,^|lerpnt)^:'teiht]mw^ 
t>y^?ttremUies. Tl^eseppiidaify'f^s 
r^pW"the lateral the Bi^dary 

the terminal ieiojgSsthe three plane^^^^^wieh.^^cate 
the aj^rnate ed^s of th%t,six-sided pi^is^d^fiBjplat^ Ihieral 

ang®t The^^x lateral planes (e).whicli'^i>ppse t^lKU|^al pristn 
in this n^peml, are formed on'the six ^ 
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gles.) yVe arrive at this conclusion, by observing, that the fftces R| 
if the plan^a' were removed, would be rhombic and not pentago¬ 
nal^ 

A trian^l^ar prism, a hemihedral form of the hexagonal prism, is 
of frequent occurrence crystals of tourmUine. 




' On Mattering ^Figures of Crystals. 

A - 

• 3V. Some'ytfficnlty is occasionally experienced by the young 
mineralogist in reading the fignres^of crystals, or, in otlier words, 
m determining the particular situation of each ^ondaiy plane. 
Much aid pay be derived from a simple system of iiotaiion^ in 
which letters on the planes shall designate the edge or angle on 
which tjiesc planes ere'situated. The following sysipm is proposed 
for this purpose: ' 

In applying the following principles, a few df thp primary forms 
are supposed to have a certain position. 

The right rhombic prism should be placed* with an obtuse lateral 
edge towards the observer : the right ihomboidal, (except fot the let¬ 
tering of Its primary planes,) on its rectangular base, as in fig. 88; 
the oblique rhopbic and rhomboidal prisms, with the dotnitiant sol¬ 
id angle in front; it is immaterial whether at the inferior or supen 
or base. Farther than this, no attention need be paid to the situa¬ 
tion of.these solids. 

ThS primary planes of prisms, when alike, as in the cube, are let¬ 
tered P; if unlike,'the letter P is retained for the basal, and M uped 
for tho lateral planes; tind, finally, if the lateral are unlike, the lar¬ 
ger late^al-is lettered M, the sfnaller.T, except in theiright rectan¬ 
gular prisr’i, whose larger lateral^ plane is lettered m, and A^mall- 
cr M, (seedSgs. 69^ 87.) The primary faces pf tho rhombohcdion 
will bo lettered J^^those of the octahedron A ; those of the rhom- 

the reason for usmg these letters will be'seen 
s.3,4,7^.) 

‘ ^^^ 


bic dod.ecahed 
farmer on. (See 




TT 


I ^latv&is of ttctaidi^lbrala ta theiipnmanpo, is beautifully exhibited by m* ms 
of glaifs zaodolff. They ftom common wmduw or plate glass, by cuKinir 

thbgUw in’thefoRii of the 'focosof the sobd tobemidc, and then umlm? them b) 
mean»-bf Tho. author has xonorally ibund it conscnit^nt to ;rhie a snaaTl cofd Ik- 
tween jtOib pieces of glass,«s the adhesion between the glass and the coid, hv 

meaim of much stronger between two pieces of glass. The forms thus lar 

fiuiriicd< iUnM|endeted, znudh rni&pr, 'and, at the saiuc time, tto^lue and cord oon- 
ccdled, by pwinog the edgte wiUr mjtow stiips d paper, cut W tPie purpose; coloicd 
glazod pn|iWi4 it is loss eoC^f fodpdt pninaricB, when completed, 

mcy be placed wittdorw secondary, wluol^ Stimrar^ V ^P* edges 

papeled. In thu waQr. a driOiary may be of its i^eondjues, end the 

iilaaoitt of at pneo apppr^t^^tiie plMj^sngiw of ^e hces m tNi mo- 


dnee the cohosico^ the glass t gum atabic suffices ibi attachipg the blips ol paper to the 

I dge^ » 
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g^eral, the letter eAay be applied to planes on the edffM, a, 
to planes on the angles, and q, to intermediaries, ^ 

It the b^al edges differ from the lateral, as^n the prkifas, the Ro¬ 
man e may be retained for the basal, and the italic e for the lateral. 

It anyot the fedges are oblique, we may distinguish the obtuse by 
tne mark —, the aewfe by the mark anePithus may have e, e. /or 

Ffi m n” « ‘te obliquQ^LpfWto, 

(tig. yi) gj for planes on the obtuse'and acute later^ eclffeii^‘.ln 
the right rhomboidal prism, thf front superior basai-8i^ is obtuse, 
e, the inferior acute e, while the lateral are rectangular, and are 
therefore lettered e, simply. (See fig. 88.) In rectangular prisms, 
the longer b^al edge may be marked e and the shorter e. 

In the oblique rhomboidal prisms, there are two unlike obtuse ba¬ 
sal edges and two unlike acute. We may letter planes on the edge 
to the right hand, e', or e', on that to the i ifi, '5 or 'e. 

If the front angles differ from the lateral, as in the rhombic arid 
rhomboidal prisms, we may retain the Roman a for the front, and 
employ the Italic a for tlio lateral, (fig. 72.) *' 

If the front angles at the two bases differ, as in the'oblique prism. 

'’y^;‘hose on the. 

In the rhombohedron, the vertical solid aqgle may be lettered a, 

^ A if edges e, the lateral e. 

All the monometric solids will be hereafter lettered, as if derived 

the'primar'y classes, the lettering will depend on 

m Ji!f ® *«“«'■ o for intermediories, and thq use of thd 

‘**0 changes, as the letter a: that 

aboit KK ^ 

0^8^® or “Ogle, may be distiii- 
gUKhed by indices, as followa: a', a", a'", a*, a»^«fec. 

1 he mam principles In this system of notation are: 

ries, 00 o'lgesi e, oh angles, a, nnd intertt^a- 

i^.prnf‘f‘"1^1^'’“*= ®“ *’“““1 oilgos from fhosi onthe 

in Slid ® ®> ®"dle latte? wS 

oflg®® from those oh oiiiiie, or 
onger basal edges from the shorter, by placing the mark^over 
the letter for the former, and for tWlatter J 

infLPS “Ogles, from tho* on the 

iSi ^ ^ “r *® with an 

on Mini* on obtuse frontal solid angles from those 
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CHAPTER III. 

A 

IRREGULARITIES OP CRYSTALS. 

v32. The laws of crystallization, when unmodified by external 
causes, proda^ forms of exact symmetry ; the angles are not only 
equaJ-^ but also me polygonal faces ^ crystal? and their seveial di¬ 
mensions. This symmetric harmony is however so uiiconimoii, 
that It can* scarcely he considered other than an ideal pel lection. 
Crystals are very generally distorted, and often the fundamental 
form is so completely disguised, that an intimate familiarity with the 
possible irregularities is required, m order to unrgvel their com¬ 
plexities. . - . • 

The irregularities of crystals may be treated of under four heaids 
1. Imperfections of surface ; 2. Variations of form and dimep^ 
sions; 3. Internal imperfections and Unpnrities ; 4. Fseudomor- 
q}hous crystallizations, 

1. IMPERFECTIONS IN THE SURFACES OF CRYSTALS. 

]. Striated Surfaces, 

33. The parallel furrows on the surfaces of crystals are called 
stricTy and sucli surfaces are said to be striated. 

Each little iidgp on a striated surface is enclosed by two narrow 
places more or less^regular. These planes often corresporu^ in po ^ 
sition to thi secondary or primary planes of the crystal, and we may 
suppose th^e ndges to have been formed by a continued oscillation 
in the operation of the causes that give rise^ when acting unmtci 
niptedly, to enlarged planes. By this means, the surfaces of a crys¬ 
tal are marked in parallel lines, with a succession of narrow planes 
meeting'ttt an angle and constituting the ridges referred to. This 
combination of ■dififetent planes in the formation of a surface has 
been termed the oscillatory combination. The horizontal stiau 
on prismatic crystals of quartz, (fig, 23, p. 51,) are examples of this 
combination, in which the oscillation has t&ken place between tlie 
prismatic and pyramidal planes. As the crystals lengthened, there 
was apparently a contmnaji effort to assume the terminal pyramidal 
planes, which effort was interruptedly overcome by a strong tendeu 
cy to an increase id die length of the prism. In this manner, crys 
tms of quartz are often tapered to ^-pomt, without the usual pyra¬ 
midal terminations. 


* Many Qf tho following laots, with tbo general arruQgcmt nt of them, ai« 
Jrom N.nimann’s work on Crystallognph} 


oxtractrd 
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Ijoii P>ntoa. 


4^ 

* Cubes of pyrites arc generally striatad,in 
such *a way that the strioi on aAjftcent f^es 
are at right angles with one aiio^er, as in the 
accompanying 6guiB. These lines are par¬ 
allel to the intersections of the primary sur¬ 
faces \yith the planes-of a pent&gonal dodeca¬ 
hedron,'(fig. 43 and 44, PI. I,), the most^Mn- 
mon secondary of jiyrites; andjhcy 
idently Resulted from an oscinsfion 1>etwe^ 
the primary and this Secondary. 

* ;Diagonal striae sometimes ocour on the 
faces of a cube showing an oscillatory com¬ 
bination between the cube and octahedron. ' The rhombic dodeca¬ 
hedron is often^trialcd parallel either will; the longer or ilie^liorter 
diagonal jof its faces; the former resulting .rom, an osciilatory com- 
bination of the dodecahedron with the regular octahedron, and the 

latteTj with iho cube or planes beveling the 
edges of the cube, as in Aplor^i^. The accompa¬ 
nying figure represents a distorted crystal of 
magnetic iron from Iladdam, Ct., illustrating 
the oscillation between the octahedron and do¬ 
decahedron. The faces of trapezohedral gar¬ 
nets arc often striated parallel with the sym¬ 
metrical diagonal, sliowing an oscillation with 
the dodecahedron. 

Rhombohedrons of chabazite and red silver 
ore are often striated parallel to the terminal 
edges, indicating an oscillatory 66nibination 
betweeif^he. primary faces and h secondary plane replacing these 
edges. . . ' 


2 



Hognetle Iron. 


JVisms of tourmaline are Very commonly .bounded by three, 
convex surface, owing to an oscillatory combination of the planes 
a and e, (4gures 2 and 3 under 'Tournuiline.) 

34. It is obvious that the irregularities described, must some^ 
times affect the angle of inclination betwoeii planes. The iiitei^- 
cial angle pf a rhombic prism are thus made more obtuse, 'being 
sometimes increased 15 or 20 degrees,andoccasionaliyf ns just'State^ 
the angles are lost- in a curved surface. This can lead to nb im¬ 
portant error, since the striations generally phow that the facb^ are- 
not simple planes. Tremolite, Sillimanite, Tourmaline, Scc^\ are* 
examples.; 

35; The striations on the% lateral surfaced oi foUated ftiiocrals 
like mica and gypsum, artJ merely'the edges nriamitiffi.; ‘ ’ 

The interposition of foreign .substances in parallel .lines also pro¬ 
duces striations. Brewster altributea to this source the j^afollal, 
di^on^l lines in some rhombol>edral crystals pf calc/spar.: 

Besides striations, the surfaces of crystals are sometimes fbrm^d of 
minute cr 3 rstals; such arc the faces of octahedral cryojtals of fluor, 
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coDsistyig of minute eubea Angular markings are als^^llhxfbr-- 
served, as oji^uartz crystalsj'beryls, &c., indicating the interrifiVjtruc- 
tnre of the'^jrjFstal,. • 

2. Cavernous Crystals, * , • 

36. Crystals ndt' nfftfroquehtly ocpur^ yfith 4 . deep pyramidal 

dej^ression occupying, of each plane, as 3 

is .pAeU: .observed in porhmoii salt, alum, and 
su|ip^r.‘' .The annexed figure represents a cav- 
orj!^fis ’^be:k^alt. In the solution,of crystals, 
the sdme form, is sometimes obtai^afi, owing to 
the fact that the . centres of the faces yield 
sooner than' the edges'and angles. A reniarka- 
bte caVenwus crystal of pyr'ites, from Almerode, 
described by Hausmann, is represented in the 
annexed figure. It is an elongated cube with 
its up])er'edges replaced^by faces of the dodeca¬ 
hedron but instead of a corresponding replace¬ 
ment of the lateral, a deep rectangular channel 
occupies the place of each. It jesemWes a cru - 
■cifornS crystal of Harmotome; but the striatioris 
show, that it is not compound. 

3, Curved ^irfaees., 

37. Curved surfac^ resulting frpnx what is 
tcmied oscillatory' combination, have already 
been noticed. Other curvatures pnoceed from a yr-zy .r.^j 
curvature.in the lamina; cpnstitnting the crystal. ^ 

Crystals of diamond have convex faces, and ^ ' 

they are »Qmetiines almosi spheres, ^ig. .18, ' PsfritM; Ximerpde. 
page 49,%-an example of, this fact.) This mo^e of curvaUire in 
which all tlie faces are equally convex, is* less common than that 
in which convex surface is opposite and pa:rallel taa correspond¬ 
ing cpncaye surfa'cei Ahombo^drons of spathic iron ,and pearl 
spaV are usually thus cqryed, as. is shown in figure 2 of spathic iro7i. 
TJ^'^dl^ s.hapedcryatals.of the same mineral (fig. 1 ) are remark- 
able^jipstances of ^vferal curvatures in the same face. 

'A singular euryatui:e is showd in the accompany¬ 
ing figureqf white iron pyrites. The conical'crystals 
of brownsnhc blende and the'lpnticulaf and conical 
crysta!| of.gypsum; are other examples. Crystals 
of quartz are sometimes curved and twisted. .When 
this takes place, in the left-handed and rjght-hailded- 
crj^tals, the twi^t.is to thp right or left, according 
cr^retal'is rfght or I^-han^ed.^ 

,.The surface, of^^ystals are sdrfi^times rpunded 
in consequence djf. having been partially 'fhsed, or 

• Figure 6, undt^v^ubrUi is a *iS la apparent from the relative situ- 

fihon of the plantis'o, and o.’ ^ . ^ 
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dissoi^e^ The globular quartz of St. Lawrence Co., N. Y., is sup¬ 
posed 4)y Prof. Emmons to have been thus rounded. ^ 

2. VARIATIONS/IN THE FORMS AND DIMENSIONS OF pRYSTAtS. 


3S. The simplest modification of form in crystals, consists in a 
simple variation in length or breadth, without a disparity m similar 
secondary planes. The distortion, however, extends very generally 
to the secondary planes, especially when-the elongajM of a crystal 
takes place in the dfrcction a diagonal, instead or the crystallo¬ 
graphic axes. In many instances, one or more secondary planes 
are obliierated hv the'cnlargement of others, proving’a source ot 
much peiploxity to the young student. The mtorfacial angles re¬ 
main constant, iinaifertod by any of those variations in form. 

As most ok the difficulties in thestuly of crystals arises from 
these distoilions, this subject is one of ^rcat importance to the stu- 

deut. • K 1 'i 

39. Monoiiielt'ic A cube (figure 1, Plate I) length-^ 

ened or slioitened along one axis, l)ecome3 aright square prism, 
(figure 50, Plate I:) and if vaued in the diiection oi two axes is 
changtd to arectaiigulai prism, (ligiire 69, PI. 11.) Cubes of pyrites, 
galena, fiuor spar, &c , ait goiieially thus diatoited. It is very un¬ 
usual to find a cubic ctystal that is a true symmetrical cube. 

An octahedronparallel to a,faco is reduced to a tabulai 
ciystal, (fig. 6.) If lengthened in the same direction, it takes the 
form in figure 7; or if still further lengthened to the obliteration of 
A', It becomes an acute rhoinbohedron, (same figure.) 


6 7 



When an octahedron is extended in the direction ^f a line between 
two opposite edges, it has the general form of a rectangular octahe- 
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(Iron; and still farther extended as in figure 8, it is chaiii^ to a 
rhombic prism with dihedral summits. 1'he figure represmtts this 
prism lyinff on its centre edge, (smnci, fluor, magnetic iron-) « 

The dou^Cahedrdn lengthened along a line between the obtuse 
solid angles, becomes a six-sided .prism with tliree-sided summits as 
in figure 9; and shortened in the shme direction, 12 , ’ 

is a shert prism of the same kind, (fig. 11.) 

Both* xe^emble secondaries to the rhombohe- 
dron, and 4(e^common in garnet ^ and zinc 
blenae. When lengthened in the (ijhection ot 
one of the crystallographic axes, it becomes a 
^uare pris^ with pyramidal summits, (fig. 10,) 
and shortened along the same axis it is redu¬ 
ced to' a square octahedron with truncated 
basal angles, (figure 12.) . ' 

The trapezonedroh is still more dis^iscd by its distortions. 
When elongated in’ the line of an octahedral axis it assumes the 

lb 
'A 


form in fijpire 13, and still farther lengthened, to the obliteration 
of some ofthe planes, becomes a scalene dodecahedron, (14.) Tins 
has been observed in fiuor spar. If the elongation takes place along 
a crystallographic axis, it .changes to a double eight-sided * pyramid 
with four-sided summits, (fig. 16;) or if tfiese summit planes he ob¬ 
literated by a farther extension, it becomes a complete eight-sided 
double'pyramid, (figure 16.) ^ , 

Still more copaplex forms are of occasional occurrence among 
•* 17 
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crystals, especially when modiiied by secondary planes. 
Pigiii^jty;xfipresents a garnet from Monzoniberg; it is a corablo^- 
tibli-4^ the d^ecahedron add trapezohcdronj but the crystal 
altered by distortion, that only four dodecahedral faces'(e) remain, 
and sxQ^een of thetrap^zohedral, (a';) and.the latter are of veryune- 
iilar size/ Figure IS is a‘distorted ihtm of diamond. It is short- 
enedin ine direction' of a diagonal, so that onlytwb octahedral planes 
(a) remain, and 12 out of 48 planes o'—the six around each aj (see 
fig. 25, Plate I.) Figiird 19 represents a crystal of jp.alenaVfrom 
Rossie. It is a shortfiied cuboj the lateral faces are^e;*y ifre^lair- 
ly curved and consist of the primary faces of thc^cube and the planes 
truncating the lateral edges. *Some of the terminal edges are also 
truncated. The crystal' is surmounted by a low pyramid, consisting 
of four planes on each of the angles and edges, which, owing to the 
distortion, do not'occiir elsewhere on the trystai. The cleayoges^f 
the crystal easily explain the relatrons rf the several planes tO.the 
primary. 

40. The following are' a few instances *ii]t the otlier systems of 
crystallization. Figure 31, page 54, is a form of Zircon; only on 
part of the angles occur the planes o', owing to the extension of the 
other faces, (see figiiro 2, under ^Zircon.) It resembles a'hemi- 
liedral crystal. ^ ' 

The annexed figure of calc.spar, (fig. 20,) represents a scalene 
dodecahedron, with, its apices replaced by planes of the primary 
rhombohedron. » 



A distorted' form of the.same»' is shown in figure 2l,’ whicb ap¬ 
pears, however, to be an eight-sided prism, bounded laterally by. the 
planes R, e^, o', and R, opposites, wd-.tertninat^ bylhe 

remaining planes of figure. 20. TJ^^nexed f^ires of quartz, 
(%. iSZ and 23,) represent distoi^ forins of this mineral) in which 
s^G of the pyramidal laces, ,hy.ehla^t#htt displice pris¬ 
matic face^ 'ihd nearly obliterate some of the -other pyramidal faces. 


irregiilarities or cRysiais 


B1 
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Figure 25 of apatite is the same foim that is represented m tiguie 
24, but greatly distorted. The planes e', e, e", Jietween P and 

24 25 • 








M 


W 


Ikn! 


27 


the left M, are enlarged, while the corresponding 26 
planes below are m pait obliterated By observing ^ 
that similar planes are lettered alike, the two figures 
may be co nparcd throughout Figuic 26 lepresents 
d hexagonal pi ism of beryl distorted so as to resem¬ 
ble d ihombic piism, with the acute latcial ed^s 
tiuncated, two opposite planes M, being nearly obTit- 
eiated by the extension of the othei four. , 

Vutved Crystals. 

Cuives m imbedded crystals aie of frequent 

occunenec, andni im¬ 
planted crystals they 
are not veiy uncom¬ 
mon. The annexed 
figure of quartz (fig. 

27) illustrates this kind 
of distortion; the same 
is descubed by Beck 
a& occuinng in the ap¬ 
atite of St Jjawrence 
Co., N. Y. Six-sided 

prisms of calc spar^ aro occasion^ly curved m the rr 
same manner. ^ 

In many species the crystals iippeai as li they had Bflryi Monro* tt 
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been bioken transversely into many pieces, n slight displaccmer^t 
of which* has given curved form , to the prism. This is comiR^ 
in tourmaline and b^ryl! The beryl of Mowoc,. Conn., often pre¬ 
sent these*interrupted curvatures, as represented in figure 

• 42. Very singular curv¬ 
atures are described by 
Herschcll,(Phil.‘Mag.l_833^, 
II, 110,) as. occurring in 
crystalline pj[ejC&s of ice adr 
hering to stems of plants. 
T'hese plates weje implant¬ 
ed longitudinally on oppo¬ 
site sides of the steiR) and 
curved -so far aiound as 
nearly to encir^^c tlie stem. 
They were fibrous like 
some varieties of gypsum. 

sinii 

lar crystal lizations iiiMarch 
of IH3G, in the vicinity of 
New Haven. 1'he plates 
were attaclidd to a single 
side of the stem, and curv¬ 
ing . around, almost eii- - 
closed it lil^ a cylinder. 
Another - instance of the 
same on a ?ronc wall hfis 
been observed by Prof. Ri- 
gaud. ^Mlc plates of icc 
were attached to 
the edges of the 
stones and curved 
away from the 
mortar. They 
were found"gpnly 
on a part of -thcv 
wall recently built. 
Prof.Locke ofCin* 
cinnati, Objo/ has 
lately described 
(Sill. J. xlii, 206) 
similar crystalliza¬ 
tions of alabaster 
(gypsum) from the 
' - ‘ ' ' ■ tnammoth cave of 

Kentii 9 ky. Alabaster "rosettes” occur there a foot jn diameter, 
consisting of a disk surrounded by circles of leaves rolled elegantly 
outward; and tortuous Vines with tendrils, and purled leaves, ore 


varieties of gyps 
’rift«>uthor observX 
Mil /)' t. 'I ' 1'' lar crystal lizations inIVtE 

r r 
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beautifully imitated. The drawihgs here given of these’b<to?fful 
mineral flowers and vegetation, tfigurds 29 and 30,) were mAde from 
specimens* in the collections of the National Institute. 

Variations in the Angles of Crystals, 

43. Variations in the angles arising from curvatures and imper- 
tections of surface have*'heen alluded to. Other variations arc 
owing to impurities in the crystal. Calcareous spar is one of the 
most noted iptitances of this'variation ; it varies from to 

Piire orysiils have the constant^angle 10^ 5'. Tliose varia¬ 
tions arc in ^neral so small as seldom Ip cause any difficulty m 
practice. I^condary planes, lustre, cleavage, and other pecuhan- 
tieSf will always distinguish a cube from a square prism, although 
the angl^ difler but 1" from one anotheri 

From the investigations of Mitscherhch it is ascertained that the 
angles of crystals vary with the temperatvtre. In passing 32" 
to 212" P., the angle of calc%par was diminished 8J', thus approach¬ 
ing the form of a cube as the temperature increased. Dolomite, in 
the same r^nge of temperature, diminished A' (>". The angle of the 
prism of arragoiiile was increased 2' 40" while passing from 1)3" 
to 212° F. 

Monometric solids dilate equally in all directions; but solids of 
unequal axes dilate differently in the directions of tlie different axes. 
Tn some rhouibohedrons the vertical axis is lengthened, as in calc 
spar, wliile in others it is shortened,* as in quartz. Thp variation is 
such cither way, that the double refraction is diminished with the 
increase of heat, for calc spar possesses negative double refraction, and 
quartz, positive. According to Fresnel, the same is true of gypsum. 

3. INTERNAL imperfections AND IMPURITIES. 

44. The transparency of crystals is often destroyed by disturbed 
crystallization, or by impurities taken up from the solution diuiiig 
the process of crystallization. Oxyd of iron, chlorite, 'pyrites, silica, 
and alumina, are among thp most common of these impurities. 
Any mineral indeed, that may be dissolved or mechanically suspend¬ 
ed in the menstruum with the crystallizing mineral, may be thus 
entangled and forced in]to the constitution of fbrming crystals. Spe¬ 
cimens 6/quartz are often permeated by oxyd of iron, chlorite, rutile, 
usbestus, gray antimony, iron pyrites, copper, silver, coal, &c. 

The impurities often take a symmetrical arrangement. In gen¬ 
eral,' foreign matter collects most abundantly about the centre and 
along the diagonal, and also in planes lieiween the centre and edges 
of the crystal. The latter talcing place in the cube, produces an 
arrangement simitar in forrq to the cavernous cubes above described. 

In chiastolite,' the.foreign matter is arranged about the centru! 
axis, and in' planes running fromnhis axis, to the edges, and also 
about the lateral edgej^ ^^KTexterior surface of the crystal. (‘?ce fig- 
iirc.i under chiastolite.)" Dr. Jackson has obhcrvcd thb .‘'nnie^ in 
•buirotsdc. nVonolite has also been observed, according to Nan- 



CIIYSTALLOGRAPIIY. 


54. 


Z'' 




A 



xnann,!vHh an interinr tesselated structure, like chiastolite. It had 
crystallized in contact with pulverulent carbonate of lime and mag¬ 
nesia. Fluor spar, common salt, and numerous other species, some- 
times present similar appearances. ' 't’he Zircons of St. Lawrence 
County, New York, often have a tesselated structure. Some crys¬ 
tals are grayish-white with the exception of the angles, which arc 
bright chestnut-brown, either of a uniform . 

color, or in parallel stripes about the plane 
o'. The annexed«figure (feiire 31) of a 
crystal in the possession of Frof. Fmmons, 
represents the peculiar structure alluded to. 

The pait witlim the dotted line has a deep 
reddish-brown color, while the lest^is gray- 
ish-white ; sojine of the planes o' arc wanting, \9 
in consequence of the extension of th&otlier 
faces, and the unmodified angles aie mostly 
white like the body of tbe ciystal. In i simi¬ 
lar crystal from the same region, Piofossor Beck found a nucleus of 
caibonate of hmc, and U is probable, as he suggests, that the whitp 
coloiing matter thus symiuetiically ai ranged, is carbonate of lime. 

In many instances, the lorcign mailer lies in layqrs parallel with 
some of theextoiior planes. 'This is often noticed ui crystals of 
(paartz, in which there aie layers of diirereut colois parallel witli the 
faces of the terminal pyramids. In this way transparent crystals 
sometimes have an exterior coating of an opaipic white color, '^fab- 
ular crystals of heavy spar are often handed parallel witli the later¬ 
al faces. 

The mica from Jones’s creek, ucu'* Baltimore, as shown me by 
Ml. Markoe, of Washington, coi.uiinsopaipie lines or bands in con- 
rentiic lu-vagonal hguius, which a. e fiom the same cause. In 
one .specimen the meeting of two liexagonal figures indicated a 
( DiMpomid structu]^, or twin crystallization, a fact iiot apparent from 
any pecnlianty on the surface of llu nuca. A mica from New 
Ifumpshire ha.'^ similar markings; and in one transparent speci¬ 
men m the cabmot of Dr. Jackson, of Boston, there are broad bauds 
of a deep black color meeting at angles of 1^0^ and 60^^, the angles 
of the crystal. 


4. psi unoMORPHOva crystals. 

41. A pseiidomorphons cry stalls one which possesses a form 
that is^ foreifj^n to it, and which it has received from some cause 
dhtturf from its owtt powers of crystallization, * ' 
Pseiidouiorphons crystals may arise in different ways; either by 
llip iiifiitration of foreign matter into the cavities.of decomposed 
crystals ; by the external accreUon of foreign matter on the surfa¬ 
ces of crystals; or by a decomposition of a mineral, and its gradual 
jepiacenient by another, possessing, often, no resemblance to the 
• tiigiiial inlncial in its chemical oonstitution. 
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The first two methods are easily understood; iu thc^^^t^e. 
cftvity acts the part of a mould,^and gives all of 

form to the mineral that may infiltrate into.it; in thers<$cfl^d, a 
series of coatings are Supposed to be forrhed around a ctystai-, and 
thus to produce a solid, pr^sentin^ the form of the included crystal, 
though entirely difiefej;it in chemical composidon. The last of the 
three methods* is by fiir the most frequent Source of pseudo- 
morphs, though the processes by which they have been formed is 
often ,very obscure. A number of changes of; this kind have been 
ddkribed by Hrfidinger, in vols, ix and x of Brewster’s Edinburgh 
Journal. Secular iron^ the form o*f whose crystals is rhombohe- 
dral, has beCn observed in regular octahedrons, which is the prima¬ 
ry of magnetic iron ore. The crystal, originally, belonged to the 
ladbr species ; but a change of composition has taken place, without 
an accompanying change in. the external form. Magnetic iron con¬ 
sists of one atom of protoxyd, and two of peroxyd of iron ; cpccnlar 
iron, of pure'peroxyd of iron ; the only change required, thcreTore, 
is an additional oxydqtion of the protoxyd of iron, by which the 
whole becomes peroxyd or specular iron. In a similar manner, 
crystals of carbonate of lead, or white lead^ are eccasiorially changed 
into minium^ or oxyd of lead, without the least alteration in exter¬ 
nal form, the strite of the surface remaining perfect. Similarly, 
niiniiun may present the form of galena; Witherite, or carbonate 
of barytes, the form of sulphate of tarVtes or heavy spar; tungstate 
of iron or wolfram, the form of tungstato of lime, &.c. In the last 
instance, there is merely a substitution of iron for lime, which 
would readily take place, provided iron were pmsent, if any decom¬ 
posing agent should remove the lime. Forms of this kind have 
been obser^\l at Monroe, Conn. Other instances of mo)r4 difficult 
explanation are, the pseu.domQrplis of Prehnite, imitative of anal- 
cime and Laumonite; of steatite^ imitative of quartz, calcareous 
spar, spinel, hornblende, &c.; of quartz, imitative of fluor or calca¬ 
reous spar. Haidinger supposes, with respect to the last, that “ wa¬ 
ter, charged with carbonic acid, and by that moans holding silica 
in solution, .may have dissolved the original species, an^. deposited 
th^ sfiioeous matter in its stead.” It has long been dispdti^ wheth¬ 
er the crystals of serpentine were pseudomorphous. This subject 
has Intely been investigated by A; iiuenstedt, \Pogg. No. 11,1S35,) 
who - finds them identical in form with crystals of chrysolite, and 
shows that the change requires merely an addition of water, and a 
removal of a part of the ntkgnesia, and may, tlierefore, be effected 
by ine very .common agents, aqueous vapor and carbonic acid.* 


« SMOpen^e is reprceent^ by the following formula 

ff to ifoiiT ntonis of wc 6 atoms of uafcri=6q, 

we'obtato together three atoms of magni sia, which 

arc sepaivtcdfi^^ thocompD|p^<.. • 


^0 ( is I I 0(#11AP11\. 

IJUpn^e doubted whether the tir&t £.pccies ol pseudonioiphism 
poiro^ql Movp, ever takes place m nature. It is probable that 
the supped uiatapces of it, might n)ore correctly be referred to the 
last metfTod. * ' 

' PseijdoniorphoiJs crystals are distinguished, generally, uy their 
round^ angles, dull surfaces, and often granular composition. 
They efther have no cleavage, or thh cleavage is wholly ditferent 
in dhrectiou from that of the mineral imitated. Their surfaces are 
frequently drusy, or covered with minute ciystals, /)ccasionally 
the resemblance to i^al crystals is so pertect, that* they are distin¬ 
guished with difficulty. * 


CHAPTER IV. 

DETERMIWTION OF PRIMARY FORMS 

40 The first question which arises in Commencing the exam¬ 
ination of a eiystai is, what is Us primary, or its system of crystalli¬ 
zation ^ On account of the complexity oi distortions of crystals, 
this question is sometimes answered with difficulty, The follow- 
ing methods will enable the student to overcome these difficulties. 

1. Mtasuicuient oi angles. 

2. Inspection of the similarity or dissimilarity in the physical 
characters of different faces. 

3. Cleavage 

4. The situation of secondary planes. 

1. MEASURl.MFNT OF ANCtLES. 

47. The angles of crystals are measured by means of instru 
lucnts called Goniometcis. 
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. The si^plestof these instrument^ cdled theCommmt 
is reprejfehfed'on the preceding piigc. , It consists, 1 . of a 
ai^c-grad^Ated trt‘degr^s,ahd, consequently, measuring 
ar;hs,one"of which, a6,4s stationary, or adplits onlyof aslidihg 
backward and forward, by means of the slits’^ife, tk. 
arm turns on o, the centre of the arc, as ali)f^ls; there is also a 
slit, np, in this arm. By means of thesesiHsi^i^parts of tho arms 
below 0 , tluit is, ao, co, may be, shortened, found necessary 

fqr t^e n^i^rqment of stnall crystals. The faces, whose inclina¬ 
tion is to b^^meosured, are applied between the* arms ao, co, which 
arp opened till they just admit the crystal, and are seen to be closely 
applied to die surfaces of the same. This should be determined 
by close examination, holding it at the same time up to the light 
add' observing that no light passes between the arm and the plane 
of the crystal. The number of degrees on the arc, between k and 
the left edge of rf, (this edge being hx the line of the centrfi o of the 
arc,) is the required angle. 

For measuring crystals partially imbedded, the arc is usually 
jointed at/, so, that the part, af may be folded back pn the other 
quadrant. When the angle has been measured, the arms are se¬ 
cured, in their place by the screw at a, and the arc restored to its 
former posttion*and there fastened by the bar, mo. The angle may 
now be read off. . - 

The arms sometimes admit of being separated from the arc, in 
order to obtain more conveniently the required angle. They may 
then be adjiKsted to the arc in a very sin*p*® manner, which wjll be 
understood by the observer without explanation, and the angle -r-ead 
off as above. * 

When a goniometer is not at hand, approximate result may be 
obtained by m^ns of an extempore pair of arms, made carefuliy of 
Bristol board. After taking the angles with them in/ the manner 
explained, place them’on a. sheet, of paper, and with a pencil and 
ruler lay off the angle by drawing'lines parallel'with, 91 in tlie’di- 
rectionof, each arm of the forceps. This angle !nay tbfen be meas- 
urec^ by means'of a graduated arc, or a .sdale of chdvds or tan¬ 
gents, either of'which, is usually to bafourid.jn a of mathe¬ 
matical instruments, or may be\.obtained separatelya 1 ^ 4 he shops: 
or it'may be measured by applying the arms dire'ctly tb' the grad¬ 
ual^ arc.. . . -■ 

The results obtained with a common goniometer are seldom 
within a quarter of n degree of truth. It is, however, sufficiently 
accurafe for common-use'. , Pdr ,polished crystals, we have a 
much superior ihstrument/n:.the Refiebtive Goniometer, of WoIIas- 
l^iXJ ■ >’ ^ . . 

The restive goniometer is representeij on the next page 

The prinen^ .oh ^^hich instrp.piefit ^^ constructed in ly 

be' undertt 9 i(grby:rM^t:e\tO'‘&^ folmtving figure, which rep¬ 
resents a crystiil, ySmnngle, abc, is required. 
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The eye at P, looking at the 
IS oi the ciystal, ftc, observes a re- 

/ fleeted imasre. oi M. in the direction 

^ ofPN. The crystnl may now be so 
7^/ ’ i hfinged in us position^ tinil the same 

ima^e is seen rcllected by the nex^ 
ms iace, and in the same direction, VN. 

L—Jm To efleet tins, the crystal must be 

tniued around, untij A6r/ has the 
' jneseiit direction of be. The angle 
dbcy measures, therefoie, the nuinbei of dejjrees throng which the 
crystal must be turned But dhe^ subtiacted from IK) , equals the 
required of the riyst.il ahe 'I’he cr\stal is therefore, passed 
in Us levoliition thiouQh a iiumbei ol rleoues, \\ bull subtuteted 
from ISO irivt the ie(|inred an^le Thisaiu;l». uu^ht be ifteasuted 
by attaclniig the ciystal to a giadiiated cucle, whirh shall turn 

g with the ciystal. N'his is 

ctfeoted by the ingenious 
■'■''/// \ and simple contrivance ot 

isn! /m\ Wollaston. 

*«/ n\ 1 AI5 IS the curie gradua- 

R \\ 1 " /A A 

T-W f'M j/A vernier, r, 

ininntf s ale UK asuied Tlit 
\p \ / ^ wheel, w/, is attached to the 
rf- /JjZ main axis, and moves Hit 

\n\ ill giadtiabd circle, loqethei 

\\\V // r uith the adjusted ciyslal. 

■» \V^ j I 'rho wheel, ?», is connected 

with an axis which passes 
I j N thiougli the main axis. 

Ly (wineh is hollow for tiu' 

pm pose,) and moves merely 

-^ the parts to which the crys 

lal IS attached, in order to aid in its adjustment. The contrivances 
lor the adjustment of the crystal, are at p, r/, r. To use t|Jc in- 
stinnu ut, It must be placed on a small stand or table, and so eleva¬ 
ted, as to allow ihe obsciver to rest his elbowfe on ihe.table. The 
whole, thus hnnly arranged, IS to be placed in front of a win 
dow, distant lijoin the s.ime, liom six to twelve feet, ivith the axis 


7 '/At 




ut the instrument paiallcl to it. Before operation, a dark line 
should lx* diawn below the windbw near the floor, parallel to the 
hais of the window; or, what is still better, on a slate or board 
placed bf fore the observer on the table. 

The crystal is attaclicd to the moveable plate, o, by a piece of 
w-a*, and so arranged, fliat the edge of intersection of the two planes, 
moliidiiig tbe lequired angle, slqill be in a bno with the axis of the 
uiunuin (it This is done by vaiying its siittation on the plate g, 
OI tin '.uii.ition ot the plate itself, oi by means of the ad)acGut joints 
Hid wln'i J /, V 
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When.ap^rcntl^ adjusted, the eye should be brought^tiJee-to 
the crystal,' nearly in' contact-withi it. and oh looking intOi;* face, 
part of the window wijl ,be seen reflected, one bar of which ihu'st be 
selected for the experiment. ' K the crystal is correctly adjiifit^d, 
the selected bar will appear horizontal, and bn turning the wheel n, 
till this bar;, reflected, is observed to approach the dark line below 
seen in a' direct view, it will be found to be,parallel to this dark 
line, and ultiniatciy to coincide with it. If there is not a perfect 
coincidence,'thig adjustment must be altered ynitil this coincidence 
is obtained. Continud then the revorution of the wheel, w, till the 
same bar is^ seen by reflection in the next face,“and if here there is 
also a coincidence of the reflected bar with the dark line seen direct, 
the adjus'tment is complete; if not*, alterations must Ije made, and 
the first face again tried. A few successive trials of the two faces, 
will enable the observer to obtain a perfect adjustmefit. 

After adjustment, 180° on llie arc should be brought opposite 0, 
on the vernier.’ The coincidence of the bar and dark line js then 
to be obtained, by turaiftg the wheel n. As soon as obtained, the 
wheel, should be turned tintil the same coincidence is observed, 
by means of the next face of the crystal. If a line on the graduated 
circle now corresponds with 0 on the vernier, the angle is immedN 
ately determined by the number of degrees marked by this line. If 
no line corresponds with 0, wo must observe which line on the ver¬ 
nier coincides with a line on the circle. .If-it is the 18th on the 
vernier, and the line on the circle next below 0, on. the vernier 
marks 125°, the reqilired angle is 125° IS'; if this line marks 125° 
3(y, the required angle is 125° 48'. 

Some goniometers are furnished with a small polished reflector 
attached to liie foot of tiie instrument, below the part s q, and pla¬ 
ced at an oblique angle so as to 
reflect a bar of the window. , 

This is an important improve-^ 
incnt; as the reflected bar answers, 
the purpose of the lino drawn be¬ 
low window, and is more con¬ 
veniently used. This reflector, 
may be easily added to the com- h 
mon instruments, placing it at an 
angle of about 45°, or such as 
will refieej the'bar to the eye, 
when looking towards the crys¬ 
tal while -observing. 

The annexed figure represents 
an improved, arrangement for 
adjusting the crysital, drawn frorna 
a German instrument., The con¬ 
trivance a<^ is also^^j-iihpcr^^ 
addition. It contaib#^ sht at 
for sighting the crystals, by using 
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whicl^ One of the lines mdy be dispensed with. It slides up.^and 
down in.the part also moves ba6.k and fo^tn/parallirf 

with the"plane of the jjraduated circle, oii t^e pivot by which it'ls 
athiclied to the stand of the goniometer. ^ 
is. In gonid'rhetrical' measurements, a knowledge of the fol¬ 
lowing simple principle in mathematics is. of great importance. 
“ The sum of the. three angles of a triangleequaUX^OPfov^xn more 
genefal terms, ^'The sum of the angles of a polygon eqtials 
twice as many right angles as there are sides less^^fwo.** If there 
are five sides, the figure contains 2x(5-2)=6 right'angles or 540° 

\ Having measured EAC, (see figure, p. 37,) when practicable, the 
angle FCA should also be meastired. If the sum of the* two angles 
thus obtained, equals 270°, (§ 23,) we may be quite confident of th^ 
correctness of the measurement; but if not, the measurement should 
be repeated. * 

If the bugle EBF is oblique, the sum of the two an^es, FCA and 
EAC, may be obtained, by adding to IS0° the angle EBF ; that is, 
if EBF=110°, 110°^180°=290°. If then,‘vie find by the goniome¬ 
ter that the sum of the two angles equals 290°, the coincidence be¬ 
tween observation and calculation is proof of accuracy. If there is 
not this coincidence, the measurements should be repeated. Errors 
may be thus corrected in the measurements of crystals. 

By means of the goniometer we ascertain wliether the angles of a 
prism are right or oblique ; also, if oblique, their obliquity, and we 
are thus aided in deducing the form of the primary. 

We also ascertain' the inclinations of secondary planes, upon 
a knowledge of which depends in part our fourth method of arri¬ 
ving at the system of crystallization. 

2. SIMILARITY, OR DISSIMILARITY OP THE DIFFERENT FACES. 

49. This method is founded on the principle, that like crystal¬ 
line faces are invariably similar in lustre and general appearance, 
and that unlike faces may be dissimilar in these respects. 

The faces may efiffer in lustre, color, smoothness, or hardness. 

If a right rectangular prism (as of iron pyrites) presents op ex¬ 
amination, similar lines or striee on the six faces, and also a^imi- 
larity of lustre, we are led to infer, that the-primary is a cub6. If 
the similarity existed between the .lateral surfaces only^ we should 
conclude it to be a right square prism. . . * 

The difierence- of lustre of different faces is freqxiently but slight, 
and in smoothness they are often very closely similar. Wo are 
therefore edmpelied, in many instances, to employ other methods 
for determining the primary form. .The dissinailarity in hitdness. 
may be of some importance ; .but in'general, it is not sufficientjy ap-* 
parent to be used. . 

V. o'* • • i . i ' 

J* O. CLEAVAGE. . ' * 

.50. In usifbg; this me thod we observe the fi)rm cleaYage affords, 
and the facility or difficulty with which it takes place in diflferent 
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dir^lJonS'i also the lustre and appearance of the cleavage St^ce: 
liypseraber^ that similar faces are similar in.cleavage an^ lustre, 
ahd the jcotiyerse. Tjje cw6e and rhombokethon are bounded by 
eijual or 'similar surfaces, and cleavage is alike in the three di^^ 
tiohsj that is,'the-cleavages are equally easy, etjually difficulV'or 
equally unattainable, and afford surfaces of similar lustre. The 
lateral planes of the square and rhombic pnsins are similar, and 
therefore the cleavages parallel* with them, when any exist, are 
sijnitaT: mpleoyer, the base of these prisms has a different cleavage 
from the latejal planes. In the Rectangular and rhomhoidal 
prisms, the three cleavages are dissimilar. Cleavage is often want¬ 
ing parallel to one or more of these planes. 

Close observation is seldom required for determining the similar¬ 
ity of two cleavages: for the difference, if any exists, is usually 
stfongljf marked. Anhydrite is a single exception tb this remark. 
Its three rectangular cleavages are quite similat, though peculiari¬ 
ties may be observed in each of them. 

'I’his method of aseertaining the primary form, is often uncer¬ 
tain, owing to the existence of other cleavages in .crystals be¬ 
sides those parallel to the faces of the primary. Some reference to 
this subject has already been made in § li, where it is stated, that a 
rhombic prism •may have the cleavage of a rectangular prishi, and 
vice versa. In such cases, we must decide from analog)', either 
assuming those planes to be primary, parallel to which cleavage is 
obtained with the greatest facility, or, in som^ instances, those 
which are of the most freqjient occurrence. The instances are 
very numerous in which this, character entirely fails of affording 
any assistance, bn account of the difficulty with which cleavage is 
^obtained. Cfccasionally, we may be guided by the cleavage joints, 
which are sometimes apparent when cleavage is unattainable. 

With the use of the three methods we have described, doubts will 
still exist in many cases, as to the primary form. The system of 
crystallization, which is in general all that we need know to under¬ 
stand a crystal, may however be ascertained with certainty. The 
following method is especially important in aiding us'to determine 
the system of crystalliption. - 

• • • *1 • 

4. OF SECONDARY PLANES. 

61. The principles of ihis method have alifeady been laid down 
in 5 16 ; they depend oii the law, that similar parts, of a crystal 
are similarly modified.. According to this law, the following ta¬ 
bic is constructed, in which the peculiarities of the situation of sec¬ 
ondary planes in each class are so laid down, that the whole may 
be comprehended at n,^ngle glance. 

The position.of the right rhomboidal prisift, assumed in the tabli., 
is that repife^ted 88, ,Pl. L The peculiarities of its secon¬ 

dary planiBs. with ref^ilce to its situation on its rhomboidal base, 
are described in a'note. 
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DJ/riiRMINATJON OF PRIMARY P0IIMS, 03 

The* following^are important'^jaws for ilatermining dissid^^idty 
of planes; and their application prove d similarity where, 

ftom the great dissimilarity in tlreis^ of the planes, it was not s^up- 
posed to'exist. ^ 

Planes eijhally'inclined.to the same plane, are similar. 

, 2. Planes equally inclined to similar pl^es, are similar. 

'62. The following are a few examples'of the mode of applying 
this table. . We may select, first, figure 1, of the'species iron pyrites. 
Up primary form is required. ^ 

We inquire,dre all the edges^siniilarly modified ? We ob¬ 
serve that they are ; and, therefore, the crystal belong^ to the mon¬ 
ometric system. The particular primary maybe determined by 
either of the three preceding methods. 

The perfect symmetry in the forms of this class, is so remarkable, 
that a chrsovy glance will distitignish'thenfi immediRtely from any 
of the'other classes, without a particular examination of the above 
fact. 

With reference to figure S of calcareous spar, (see the descriptive 
part of this treatise,) we dsk the same question, but find that all the 
edges arc not similarly modified^ and the angles are not truncated 
or beveled. The general appearance of the crystal alone would 
distinguish it frt>m tlie monometric forms. We proceed and inquire, 
secondf Is the number of similar planes, at each"extremity of the 
crystal, in any instance, either"three or a multiple of three? * We 
observe,.'in the figure, one R at the upper end, ahd two, at the low¬ 
er. These latter must have their opposites .above, and, therefore, 
there are three R’s -at the upper extremity. This is sufficient to 
decide the uiiestion in the affirmative. But, looking farther, we 
also find that there are three planes e ;• two are visible at the upper 
extremity, and the third is seen below. In these examinations, it 
may be taken as an imcariable rule, that the number of faces of any 
one kind, represented vd both extremities of a _/f,gi/rc of a crystal, 
(exhibiting only a front view,) indicates the number actually exist¬ 
ing at each extremity, and for the reason that *each face has one 
similar tef it, diagonally opposite. Hemihqdrism produces some ex¬ 
ceptions, but they Will cause no difficulty in the application of the 
above principle. , ^ 

To continue, we observe, on this principle, six planes-e^, at each 
extremity, ?Lx plahes c', three planes of' and a'; so that, in every 
instance, the rininber of planes of the stoe kind is either threej or a 
multiple of three. ' The s,ame will prove to be the fact with the fig¬ 
ures of apatite, quartz, &c. 

' Wciherefore conclude, that tliis crystal has either a rhorabolie- 
dron or a hexagonal prism, os-its primary; that is, it belongs to 
the Hexagonal system. We may infer, that .the rhombohedron ^ 
the primary, from the occurrence of onl/ three planes of some 
kinds '; the hexagon$il ^rlsm is always modified with-at least six 
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plan^‘V>f each 
beryl, (fee. 

For farther 
pyroxene and 

these figures give a negative reply. There are ngi; three planeftjof 
any one kind at either extrenfity of these crystals. Wi^iience,'ijQeke 
thfi third inquiry, Are the front superior Isasal'edges^ and imgles 
mdditied in the same manner as those below, or the posterior a^ve ? 
This is not true wijh either^figure. In figure's, prf>yroxene'j'(he 
plane a hi^ no corresponding one above ; po, also, there are two 
planes on an inferior basal xdge of aftorthite, and buj one :on the 
corresponding superior. .Other planes concur, in deciding ^he ques¬ 
tion in the negative; but,a single instance is suflicient. . 

The figures,' therefore, belong to oblique prisms, and may be of 
the nionoclinhte or tricliriate systetin.'. 

We then make the subordinate inquiry, . Are there two adjacent 
or approximate similar plaues in these crystals. . In the figure of 
pyroxene we observe two similar If‘wo doubted their similar¬ 

ity, we might decide it by finding with the goniometer, that e in¬ 
clines equally on these planes. We hence conclude, that the crys¬ 
tal belongs to the monoclinate system. We might also observe the 
pairs of faces d, ^ a, a, &c., and thus dispense with any meosure- 
mont. ^ 

^ In the figure of anorthite we find no adjacent or approximate 
Similar planes ; no plane on the edge P : T, corresponding wilh'^at 
on the edge P: M. The planes 'a, a', which appear to be dtBEftlqr, 
are unlike in their inclinations, and, therefore, dissimilar. Looking 
the whole -figure through, we find no^ t^^ similar planes.' We* 
lienee infer, that this crystal is triclinate. ' 

Agaiy. With a view of examining fig. 2, of the species ht^avy 
.?par, we make the same,^r5^, second, aqd third in^jries, ajid find 
that the reply-to each is in the negative. We obserVe^at sim¬ 
ilar planes are nht in any instance a multiple of . three, there 

are similar planes, a a, a e e, at each extremity in front! We^ 
therefore, continue the investigation, by making the fourui inquiry, 
Are there in each instance, four or eight similar secondatyi pltfiies 
at the extremities of the crystals, or are there but two, and not mo^e 
than four, of some planes? • We observe but. two,planes a. iThe 
crystoiy therefore, belong to the trimetric system! - If we look far¬ 
ther, we find only two ^anes, a, and fourplanes, 6'., -If these foc^ 
planes were the only secondaries at eadh extremity, it Would' be Ne¬ 
cessary to look to the planes on the edges,'and "ask, fifthly^ Ar^^l 
the lateral edges^ slnhlarly truncated or j^eveled ? 
the plane « differs from plane c. This decides again the 
represent a trimetric solid- With reference to fig; 
we observe the lateral edges similarly triiucated ^ 

also-find «gKt planes, o',o", T^e ^^clusipn 


kind, at each extremity. See figures of .pf 

elucidation, we^may cotirsidea figures speieijBS 

anorthite.' Iti answer to the first and se^Sro queries, 
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thaVthe figure belotigs to a dimetric crystal, aftd has a rigbTt square 
pfism, or a square -pctahedr.^fti for its primary. 

/rhe reader is advisSd to select frdm’ tlie figures in the descrip¬ 
tive part o( thjs treatise, and attempt'to apply the above principles, 
ih order to become, fully acquainted ^vith them. In their applica¬ 
tion,'if the crystal has a prismatic form; we'may consider any of 
the faces of'the prismas lateral planes, (with this restriction, that 
if one of twg similar planes be selected, the other must also be,) for 
the above interrogations will apply equally wall, whatever selection 
be made, and the conclusions will"be equally correct. Thus, in 
the figure of heavy spar, we may assume c and e, or e' and c', for 
primary planes, and,still the conclusion .willi be obtained, that the 
crystal is trimetric. 


, . CHAPTER IV. 

COMPOUND CRYSTALLINE STRUCTURE, 

63. .The compound crystalline structure of minerals may arise 
from the nature of the power of crystallization, independently of 
the infiuenceof external causes; or it may result from the influence 
ofcxternal causes, acting in conjunction with the power of crysttil. 
lization. In the first case, the mineral still presents externally, 
crystalline faces, and-the individuals consist of two or more crystals 
intimately unit^ in their internal structure. N'hey are ealled 
Cofnpound .ir Twin Crystals. 

The second kind of compound structure is exemplified in speci¬ 
mens which are said to be imperfectly crystalline, and which are 
aggregations of numerous imperfect crystals, either laterally ap¬ 
posed, as in the fibrous structure, or confusedly mingled, us in min¬ 
erals o.f a granular structure. . ' ^ 

• , . 1. COMPOUND CRYSTAT-S; 

54. dpmpound crystals are analogues of monsters in, the animal 
kingdom. Thpymay.be composed of two united crystals, or of 

several. > ^ ^ ' . 

/ ’ • • * * 

. Compound Crystals, composed of two individuals, or Twin 
, Crystals. 

. Representations of some of these compound forms are given in 
■figs. 13, 14, 15, Ifir PI. III. Their structure may be imitated by 
cutting a model of a crystal in two halves, inverting one of the 
halves, (or. revolving it 180°,) and then applying it thus inverted to 
the otlfor half,' brinmijj^'.the game surfaces in contact that were sepa¬ 
rated. Fig. 128,-P7afo lijis an octahedron, which is represented as 
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cut in two in the plane, a, 6, c, d. If we revolve one half 60° or 
ISO®, and reapply it to. the other, it produces the form in fig. 129, . 

It a rhombic prism be divided in a verticftl plane, parallel'toa 
lateral face, (tig. 130,). and one of the parts be revolved half around, 
as it were on an axis passing from M to the opposite face, the-form 
in figure 131, is obtained. This is easily verified by actual trial,- 

It the same rhombic prism were divided in the diagonal section, 
and a similar revolution of one half were ntade, no twin crystal 
would result. But with au rhombic, in which the base is 

inclined to the lateral planes, a solid similar to that in fig. 14, PI- 
III, is obtained. , 




M’he first of the above figures is a right square prism, terminated 
by four-sided pyramids. Tliis solid wc may bisect in a diagonal 
plane, passing from one solid angle to the opposite. One half in¬ 
verted and applied to the other produces fig. 2. 

We have thus described all the kinds of twin crystals composed 
of two individuals, that occur in nature. 

In the Jtrsl, composition takes place parallel to a primary face ; 
in the seco?tdj parallel to a plane on an edge’; in the Mrdj parallel 
to a plane on an apgle. 

The plane p/i a?i edge is the truncating plane of the stftne, or 
that which corresponds to it in the inequilateral primaries; tliit is, 
it has the simple ratio 1 A : 1 B, (§ 22.) Also, the planelion an 
angle is the truncating plane of the same, or that which has the 
simple talio 1 A : 1 B: 1 C. ■ 

The twin crystals produced by the above mctl^odsj will hereafter 
be described as twin crystal of theseconrf, and third kinds. 

These crystals may bo modified by secondary planes in the same 
manner as simple crystals. 

Figure 16, Plate III, represbnts a scalene dodecahedron of calc 
spar; in which cpnaposition has apparently taken place, parallel’to 
a horizontal section through its centre. By considering the situa¬ 
tion of the primary rhombohedrbn in this solid, it is perceived that 
the composition is parallel to a plane truncating the terminal'solid 
angle, and is, ^f the third kind. This figure presents 
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none of the faces of the-rhombohed'ron, which indicates th6 perfect 
union that exists between the two individuals, Or,rather, that their 
union was, cotempormfeous with the commencement of their forma¬ 
tion, and proceeds from the'double nature of the first stone that 
was laid in the construction' of the crystal. These forms are, in 
this respect, distinct from a kind of compound crystal, arising from 
the union of two crystals some time subsequent to the commence¬ 
ment of thfir ibrmation. The former arc designated cmnatal 
compound cryatai, the latter jyostnakil; the oomniencement of the 
former being cotemporaiieous.wilhnhat of the crystals composing 
them, while in the latter, it is subsequent to the same. 

-Composition parallel to some plane on an edge or angle different 
from the one above stated, occasionally takes place in crystals that 
are henjihcdrally modified. ' , 

In the species iron pi/rites twins are of frequent btyurrcncc 
compounded parallel to a face of a pentagonal dodecahedron. Ob¬ 
serving that Ihc edges of the cubes of this mineral are never inni- 
•cated, but when modifte3, are replaced by the planes of this herni- 
hedral solid, it is obvious that this pecuriarity is owing to the same 
modification of the mol(3Cule that causes' its hemihedral crystalli¬ 
zations. j . 

A geniculated crystal of quartz lias lieen described hy Brooke, 
(Phil. Mag. May, 1837,) in which composition took place parallel to 
a plane truncating a pyramidal- edge. This plane referred to a 
rhombohedral primary, is an intermediary. But crystals of quartz 
are so uniformly modified hexagonal prisms, that we infer with rea¬ 
son tlidt the hexagonal prism is in effect its primary ; and referring 
the plan? tc this primary, the composition is of the Ihird kind or 
parallel to a plana on an angle. 

Compound Cnjstalsj composed of more than two individuals, 

65. The same kind of composition often takes place parallel to 
more tliaii one primary face, edge, or angle, producing compound 
crystfiils composed- of several’individuals. Fig. 3, PI, IV, is a 
hpxagonally prismatic crystal of white lead, in which composition 
has taken place parallel to two primary faces. This crystal resem¬ 
bles p, secondary to a rhbmbohedron or liexngonal prism, but is 
distinguished hy the inequality of its lateral angles. Figure 5, 
Plate IV, is a stellated form of carbonate of lead, in which the com¬ 
position is parallel to all the lateral faces. 

Occasionally the same compound crystal exhibits two of the three 
kinds of composition. Forms of this kind hgve been observed in 
sphene and‘calc spar. 

*yhis subject will be continued more at leygth in a future section 

on the internal structure of crystals.^ 

Obmpound crystals may usually be distinguished by their re¬ 
entering angles, or by tfie stria; on their surfaces. These stria; meet 
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at an angle in th0. line where tomposition. has taken place. (See 
iignr'es of ChrysoberyU) 

It is very possible that twins of the first kind may occur in rec¬ 
tangular prisms, which are not distinguishable on account of the 
rectangularity of the crystals. An attempt to form a twin crystal 
ot the first kind out of a rectangular prism, that would exhibit its 
compound structure, would be ineffectual; for it'rec[uires obliquity 
in some of the interfacial angles. Some undoubted ipstances of a 
compound nature, in. crystalsrof this kind, have been detected by 
Sir David Brewster, by the assistance of polarized light. 

56. The positions of crystals in the supporting rock geem at first 
to be without any regularity. By closer inspection we detect even 
here the same laws of hanpony, that govern the formation of the 
simple and conipound crystal. The various posi ions assumed are 
three in pumber, and correspond with the three kinds of composition 
in twin crystals. Brooke observes with respect to certain artificial 
crystallizations of nitrate of lead, that some of the octahedrons “ had 
their a.xcs pcrpendiciirar to the surfaces biT which they rested”—. 

otficrs rested on one of their planes, and others were attached by 
an edge to the bottom of the vesselthus exemplifying each of the 
three kinds of composition. This regularity is not ^Iways manifest 
on account of the unevenness of the surface on wliich they rest. 
In general, however, on glancing the eye over a surface govered 
with crystals, a reflection from one face will be accompanied with 
reflections from the corresponding face in each of the othe.r crystals, 
showing that the faces lie in one plane, or that the crystals are 
similar throngliout in their positions. 

This tendency to parallelism in the position of associated crystals 
is even apparent in crystalline aggregates. In granite, for example, 
which Is composed of feldspar, quartz, and mica, the feldspar crys¬ 
tallizations have usually a common position; that is, tlie corres¬ 
ponding extremities Lie in the same direction, or nearly. • On this 
account granite cleuvablo in one dii;ection more easily than in 
others, and^ihis direction, is lhat.of the perfect cleavage plane of the 
feldspar. The pamllel positions of the mica in gneiss causes the 
fissile character of this rock. ^ 

' . Postnatal Compound Crystals, « 

67. We have already defined postnatal twins- to be those in 
which composition has taken place after each crystal had attained 
soipe considerable size. Figure 11, of quartz, represents one of 
these double crystals. T^c .simple crystals in these instances are 
uniformly united by similar parts, and, consequently, -have their 
similar faces parallel. 

Groups of crystals, consisting.of aggregations of crystals of vari¬ 
ous sizes, are frequently instances of postnatal Composition. Often, 
however, the aggregation is very irregular.’ ... 
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The doubly geniculated crystals are instances of a second kind 
of postnatal compound crystal. One of these forms is represented in 
fifipire 12, Plate IV. . These geniculations were evidently formed 
alter the crystal Ijad attained some size, and not at the commence¬ 
ment of its formation.' (For a. more particular account of the 
structure, of these forms,see the remarks on Crystallogeny ,9 73—78.) 

‘ 2.^ AGGREGATIONS OP IMPERFJ5CT CRYSTALS. 

*S8. The grealer part of the speciijUens of minerals that occur on 
our globe, may be described as aggregations of imperfect crystals. 
Kven those \vhose structure appears the most purely impalpable, and 
the most destitute internally of any thing like crystallization, are 
probably composed of crystalline grains. An examination of Chal¬ 
cedony •by means of polarized, light, by Sir Daviddlrewslcr, has 
proved this to be true with respect to this mineral, and few species 
occur which appear to the eye more perfect specimens of a complete 
absence of crystallizatjpn. Indeed, what is still more remarkable, 
according to Sir David Brewster, “ the phenomena of polarization 
Wive proved that the jellies of oranges and gooseberries are really 
CTystallized, and that they even possess double refraction."* We, 
consequently, include und^r the above bead, all the remaining 
varieties of structure in the mineral kingdom. The only certain 
exceptions are liquids and gases, which require so few remarks, that 
a separate caption for them is unnecessary. , 

The individuals composing imperfectly crystallized individuals, 
may be, . • ^ 

' 1. Columns^ or JihreSj in which case the structure is coUimnar. 

2. Thin »aviincty producing toneZ/rtr structure. 

3. ■ Grains, constituting the granular structure. 

. • 

1. Columnar Structure, 

59. A mineral possesses the columnar structuie, when it is com¬ 
posed of elongated columns. These columns va'ry much in their 
relative situation, -and produce several varieties of the columnar 
structure. ' 

Fibrous: when the columns or fibres are parallel. Ex. gypsum, 
itsbestus. ^ ^ 

. Reticulated: when the ^bres, or columns,.cross in various direc¬ 
tions, and produce an appearance having some resembfahee to 
a net.- 

Stellated^ or stellular: when they radiate from a centre in all 
directions, and produce star-like forms. ]Ex. stilbite, g}'-psum. 

Radiated^ divergent: When the'crysWls radiate from a centre, 
but hot, necessarily, producing stellar fon«s. Ex. quartz, gray 
antirtiony. 

• hniWSttT’H oiif. Vnl. \. [ 1 . 2H. 
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Globular, reniform : when, by radiating from a centre in every 
direction, a spherical, hemispherical, or Icidney-shaped-individual, 
is produced. When attached, as they usualty are, to the surface of 
a rock, these are described as implanted globules. If the surface of 
the globular masses is rough with minute terminations of small 
crysfals, it is described as drtisy. This term is also applied to sur¬ 
faces covered with minute crystals. 

Rotryoidal: when there is a tendency to radiation fj:om a centre, 
and the surface formed is cov(ycd with rounded prominences. -The 
name is derived from the Oroek, a bunch of grapes. Ex, 

Brown iron ore, Chalcedony. • 

Mg.??i7nilla7'y : resembles the bolryoidal, but is composed of 
larger prominences. 

The tibres are described as filiform or capillary, wljen very 
slender and much elongated. 

l^lalactitic: when the mineral occurs in pendant columns, cyl¬ 
inders. or elongated cones. 

Stalactites are produced- by the pcrcolatibif of water, holding min¬ 
eral matter in solution, through the rocky roofs of caverns. The 
evaporation of the water produces a deposit of the mineral maluH 
and gradually forms a long pendant cylinder or cope. The inter¬ 
nal structure may be perfectly crystalline, or may consist of fibres 
radiating from the central column. 

. Common stalactites consist of carbonate of lime. Chalcedony, 
Gibbsiie, brown iron ore, and many other species, also present sta- 
lactiiic forms. 

• 2. Lamellar !>>iructuve. 

GO. The structure of , a mineral is lamellar, when composed of 
plates or leaves. The laminai may be curved or straight, and thus 
give rise to'lhe cmvtd lamellar, and straight lamellar structure. 
Ex. tabular spar, some varieties of gypsum, talc, &c. 

‘ • 3. Gramilar *S'/r«c/Mre. 

Gl. The granular particles of composition differ much in.their 
size. When very coarse, the mineral is described as coarsely gra/t- 
w/ai;;.when fine, finely granular; and if not distinguishable by 
the naked eye, the structure is termed impalpable. Example of 
the'first may be observed in granular carbonate of lime, colo- 
phonite, the coccolite variety of pyroxene; of the second, in some 
varieties of specular iron; of the last, in Chalcedohy, opal, and 
most of the mineral species. 

The above terms are indefinite, but from necessity, as there is 
every degree of fineness of structure in the mineral species, from 
the perfectly impalpable, through all possible shades, to the coarsest 
granujar. . - / 

Globular and jeniform shapes arc occasionally presented by min¬ 
erals of a lamellar or granular structure. 
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SECTION II. 

, ✓ 

CRYSTALLOGENY. 

62. Crystallogeny, or the formation of crystals, may be treated of 
under two heads ;— 

1. The theoretical part, coniaining the various theories which 
have been adduced to account for the structure of crystals, and a 

A # * 

particulm' illustration of that which appears to be most consistent 
with facts. • 

2. The practical part, including the different processes of crys¬ 
tallization and the attendant circumstances. 


CHAPTER I. 

THEORETICAL CRYSTALLOGENY. 

THEORIES OF VARIOUS AUTHORS. 

63. What are the laws by which molecules are superimposed on 
molecules in perfect order, and these tiny yet wonderful specimens 
of architecture constructed? .What is this crystallogenic attraction?' 
What the nature of the ultimate particles of matt(V? 

Speculations on these subjects have displayed the ingenuity of 
men of science in various ages of the world. The Grecian phi¬ 
losophers, to account for the various phenomena in nature, im¬ 
agined these ultimate particles or atoms to be, at different times, 
“round, oval, lenticular, flat, gibbous, oblong, conical, smooth, 
rough’, quadrilateral,”* and, to afford these atoms the means of uni¬ 
ting in the production of compounds, provided them with hooks. 
The,investigations of modern times have not, indeed, answered the 
query, what is this pleistic power in nature ; hut philosophers have 
been led to* satisfy themselves with calling it by the general term, 
attracHoiif a term rather expressing the fact, that particles combine, 
than explaining the nature of this power. 


> Epicunis. 
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This subject lay uninve^i^ated, and almost forgotten, from the 
times of the ancient philosophers till the lUth ceniury.* Prom the 
13th to the I7th century, appeared Albert'rts Magnus,! Agricoin,t 
CfeSalpinus,') Boetius de Boot,11 Baptista von Helrnpnt,!^.Christian 
I f 11 Virens,** Boyle,tt and many others, who advanced various, hypo¬ 
theses as to the seeds of crystals, their .^-ewc/'a/ion, &-c. But, cx- 
cepting Huygens, who, in a very recondite treatise first developed 
the doubly-refracting nature of Iceland spar, and inferred that its 
elementary particle? were syheroids to account for tliis pepuUar 
refraction, none made any rear improvements on the speculations 
of their predecei^sors. c 

With Nicojaus Steno, towards tlie latter part of the 17th century, 
conimeuces a new era. This author examined minutely, the dif¬ 
ferent forms ^of several minerals and accurate y described them, 
lie also, first deduced the important pnneipie in Crystallography, 
afterwards rediscovered, that, although the faces of crifStaU dre 
subject to frequent variations of form,, their inclinations remain 
constant.Xl In the commencement of the’l^th century, Gulielmini 
published on the crystallizations of the salts, and advanced another 
principle equally fundamental, that cleavage in crystals of the 
same substance yields constantly the same forms. Gulielmini 
led, by his observations, to the same conclusions as the Abbe 
Haiiy, namely, that the elementary corpuscles of bodies possessed 
those simple forms which may be obtained from crystals by cleav- 
age.j§ He neglected, however, to extend his investigations on this 


* ^fally of tlic follrmnnjf facts have born citcit frnni a valiiabir- work on the lustory.of 
(,’ry«lul!o;frupliy. by J)r. C. M. Marx, riitjlleil, (ieftrhirhte (ter (Jrj/StaUkHndet'3l4 pp. Bvo. 
CixriM'u)]'' and BadVn, 

t Dc MifK-ralibus ct Rfbijs .Motalliris; l!}rno. (V>lon. 161f). 

t Df (Irtii el (aiisis {<ublerranconnji. iiasiluT.^fot. Jfi")?. • 

$ Dc Mftallicis Libri 'IVs; NorilKTgaj, KiOlt. Jn JJook 11, if), he say«: “ Reliiiqiiitur 
itritur nt ‘••ola licxagona fiat, sfjia oninii perfiscta cat, quia tit ex thplici diviMiinc 8n|K'rliciei 
u«l aji^ulrw aentos, ac-5^ triungnlirt in iinum veluli centrum c(K‘iintibus, ut'4iinr^ ungutl 
ext<Tm niajorc-; .sint recto, idco ad circuli naturam prope acccdiint’*' 

]| fh-nimanim et f.apidurn llistoria, quani olim edidit AuseliiiiLs dc Boot, poatea 

./Vndr. ToUius. Bat 1647. ^ 

7 In a work published in (i^ian at Sulibach, in UHl, he sub.seribcs toVionpiiiioii, 
that the different c^y^tal8, like plants and aniitialfl, proceed eunk from itii oWn peculiar 
aceds. 

** ChriH. JFu7jgenii, Op. Vol. I. AmsL 1728, 4t6. Tr^tatus dc lumipc. 
ft if. Boyle.y Spccinpen dc (i^'minarum^ Origine ct Virtutibua. Colon. Allohr.1680. 4to. 
P. 6, "WC find, “ Reperiebam in sollda lajiidis inUftBa cavitAtes, quanuii lutcra imdiquo 
circuradederant concrctioricH, qum cum CKsent pcllpcidte inetar ciysfalli ct clcganitafiitrie 
figuratiR, (caJcareoiis spar’) vidchantur fui&se tnicciu lapideseeru purior, qui tandem pcrco- 
latione quadam per subatantiam cra.ssiorts Idpidia pcnetrayerat.in ifias cavitates, et postqiiuin 
cv;^>ras^€nt. superflufiB et aquca partes, aut iinbibit© fuiasent a'vicino lapide, potemnt 
-eoi^ciirrt^e in pura ilia crystatla.*’ 

tt Nie. SltnoniSj Di.sseitationis Prodromusde .Solido inlrri SoJidum natiiralilcr contento. 
Pistorii, J763—(first published at florenco, 1G6!I, also, in tlie Collect Academ. dc Dijon, 
Partie.etrang. T. TV, jk '1s3.) 

De Holibfu JUiesertatio cpistolaris physico>iriedico>tncchanica cohsciipta a Dotninieo 
(htlidninif r,t]gd.Bat. J707, 8vo. p. 2. “ Delerminatani figurum non ab univcrsali uul 
pdrticulari arciiitecionico spirilu, tujn a pnipriu iiinomihata foniia, .sod a primarum purtirii- 
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subject, and left to Rom^ de Lisie^and Haiiy the hoqor of founding 
the science of Crystallography. 

Several writers on tl^ese subjects'appeared duriifg the half cen¬ 
tury following Gulielmihi; but they made no essential additions to 
facts.—Tba'theory of tetrahedral atoms was proposed by Ludwig 
Bourguet.* 

J. Woodward, an English author, makes quartz crystal the 
source of all crystallizations, concerning which, he thus expresses 
himself in hts treatise on his collection of “ English Fossils,”t p. 
ld*6: “There is in all spar moredr^tess crysftil, which renders it 
more or less diaphanous,” (fcc. Again, p. 220: “ Crystal, pure and 
without mijfture of other matter, concretes even into an hexagonal 
(igure, pyramidal or columnar, terminating in an apex or point. 
Mineral or metallic matter concreting with it, frequently determines 
it to other figures peculiar to the disposition of each kind of that 
matter. Iron concreting with crystal, determines it to a rhomboid 
figure; to a quadrilateral pyramid/carf, to a cubic.” 

Somewhat similar \^as the opinion of Linneeus, who supposed 
that all crystals contained a salt, and to this owed their crystal¬ 
lization.! This theory obtained considerable credit at that lime. 
We find it clearly expressed in the Philosophical Transactions for 
1749, p. 250, by W. Borlase: “ ’Tis "by the force of satis that liquid 
bodies are thrown into all the geometrical planes, angles, and more 
compounded shapes, the variety'of which is no less surprising, than 
the constancy and uniformity of each particular species.” The 
discoveries in ;chemistTy soon dissipated these.views, and at Inst 
established philosophers on this settled ground, tliat the power of 
crystallization is naturally.and independently inherent in all inor¬ 
ganic matter. 

Immediately preceding tlie commencement of the Abbe. Hauy*s 
.very successful scientific career, appeared Bergman, Werner, and 
Rome de Lisle. Bergman has the honor of discovering'the primary 
forms of. crystals, apd Rom4 de Lisle that of first measuring their 
angles, and thus rendering .crystallography subsorvient to the pur¬ 
poses of the mineralogist. 

*64. Haiiy seems to have entered on hU studies with an entire 
ignorance of the investigations of Bergn9|9and Gulielmini, and in 
all his observations was an original investigator. A mere accident, 

lanim Rchcmatc umce case dcrivandam/’ P. 10; '*corpuscnla insectUIa, termiuata planis 
sii^rAcicbuii ita hd invicom inclinatiai at siniplioQin aliquani includCnt figuraii).’’ r. 19; 

figuriB i^n wnaibus, qaffi possibilca Bant, utitur natura, sed certi^ quibusdani tontuin, qua- 
nnn determinado non est a'cembro aut a priori probanda, sed ah experimentis 

et obsorvatlonibuB dcBiiiricnda.”" , ^ . . 

' L. Lettros philosophlques but la formatton.die sels ct dc criataux; Amsterd. 

17S9, 8va r *1 , 

t An towards a natoral Insto^ of tho fosaila of Btiglnnd, in a CataUogue of Uie 

Ki^liah VcaaiJs in tiic collection of J. 2 voW. Lorni. 1728-9. • 

. 1 S^toma Natunc. cd.VI. p>16Q; *‘Cry8tallasIapidqasaliH«icst,sedcoiitinot«u, cujtJi 

filpiram geriWbmnis ^11 otyBtoUisafeio cx sulo,’* &c. 

10 
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the dropping cA' a crystal from iiis bands, and its fracture ia conse¬ 
quence, exhibited to liim the rhombohedral particles of carbonate 
of lime. He'Was thus led to commence his investigations, and with 
his philosophic mind soon arrived at general conclusions with 
regard to the primary forms.—An obvious theory as to their struc¬ 
ture, that already proposed by GnUelmini, though unknown to 
Haiiy, was the next result of his investigations. The primary cube 
he imagined to bo constituted of cubic molecules, for cubes and 
cubes only, can bo obtained by mechanical division. Similaiily, 
the rhombohedron was form^lj of rhomboliedrul molecules, *' 
Investigations, with respect to the situation of secondary planes, 
and the iaws.wliich govern their formation, gave the Abbe what 
appeared to be additional proof of the correctness of his theory. He 
discovers that secdudary'.planes on the edges of .crystals, may be 
formed by coinposing a primary of its molecil''.!, and dropjiing one 
row, (of, in his phraseology, by a decrement of one row,) of parti¬ 
cles, in height and breadth, (fig. 132, PI. II,) or, two r6ws in one 
direction, and one in the other, (fig. 133,) oc, tliroe rows in the first 
and one in the second, or, in some other simple rajlio: also, that 
planes on the angles-may be formed either by dropping a single 
row in each of the three directions about an angle, which he calls 
(as also ia itie first case above) his simple decr^mentj and may 
be expressed by the ratio 1:1:1; or by the ratio 1:1:2, that is, 
two in height, and one in each of the other directions; or the ratio 
1:1:3, or 2:2:1. Those, and a few other simple ratios, would 
form all actually occurring planes on angles. These splendid 
results proved, that the science of Crystallography was founded on 
a sure mathematical basis, at the saine time, that they apparently 
afforded very convincing evidence of the truth of Ilaiiy’s views with 
regard to the structure of crystals, and the nature of their molecules. 

It appeared, however, to be a difficulty, that cleavage was ob¬ 
tained in some instances, parallel to two primaries al the same time. 
The rhombic prism, besides its rhombic cleavage, admitted of cleav¬ 
age parulled to its diagonal, thus dividing itinto. two three-sided 
prisms. Again, the octahedrons could not be composedof octahedral 
molecules, excepi-by lej^ing large spaces, to fill which, teti^hcdrons 
were necessary. Thembbe flauy. surmounted the first difficulty, 
by supposing the molecules to be composed of still simpler solids, 
which he called integrant molecules. These are the tetrahedron, 
the thrCe-sided prism, and the parallelepiped., , 

The second difficulty however remained,, and could only be 
avoided by (bo improbable hypothesis of two^nucleal solids,'an 
Octahedron,and a tetrahedron. * . . ( 

Tim difficuliies lay unre’moVed, when Dr. Wollaston brought 
forward his very ingenious v^ws on the spherical forms of the 
mplqcules of bodies, iS the Philosophical Transactions for. 1813. It 
is'easijy conceived, that many of the,l)rimary solids in Crystallog¬ 
raphy may be. formed by the regular aggregation of spheres. Two 
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four-sided pyramids of shot, (similar to those'frequently seen in 
arsenals,) placed base to bwe, form the regular octahedron, (fig. 
134.) If, to the octahedron, two three-sided pyramids are .^daed, 
(tetrahedrons, figr. 13fi,) one to each of two opposite faces, ji rhom- 
bohedroA is formed, (fig. 135.) A rhombohedron of this kind is 
easily obtained in the cleavage of fluor spar ; it is reduced to the 
octahedron by separating two tetrahedrons. 

Rhombohedrons, howpver, occur of various angles. To obuiin 
these, it is onl% necessary to suppose the parjicles of other rhom¬ 
bohedrons to be spheroids, instead fir sphere's; spheroids are also 
his molecuips of the prisms. The formation of the cube is illus¬ 
trated by Dr. Wollaston, as follows: “ Let a mass of naatter be sup¬ 
posed to consist of spherical particles, all of the same size, but of 
two dificrent kinds in equal numbers, represented by black and 
white balls; and let it be required that, in their peitect intermix- 
ture^ every black ball shall be equally distant from all surrt)uuding 
white balls, and that all adjacent balls of the same denomination 
shall also be equidistawt* from each other. 1 say, then, that these 
conditions will be fulfilled, if.thc arrangement be cubical, and that 
the particles will be in equilibrio.'^ He had previously stated that 
** a cube may evidently be put together of spherical particles, ar¬ 
ranged four anti four above each other; .but this is not the form 
which simple spheres ig:e naturally disposed to assume, and, con¬ 
sequently, this hypothesis alone is not adequate to its explanation.” 

This theory is in some respects far superior, in simplicity, 
to that of the Abbe Haiiy. Instead of several different forms of 
molecules, and a distinction between proximate and integrant mole¬ 
cules, Wollesion^s theory supposes the existence of but one varying 
.solid,the spheroid—of which the sphere is properly a variety—and 
this hypothesis is found fully sufficient for the production of every 
form presented by inorganic nature. 

. Yet it is manifest, that this theory must have received very spar- 
ingly-the attention of the philosophic mind of Dr. Wollaston. The 
cub? and rhombohedron are similar solids, differing merely in that 
the Ij^ttcr is,oblique. It is surely improbable, then, that their atomic 
arrangements should be as different as Dr. WollastonVtheory sup¬ 
poses*; or with reference td the cube alotfe, that its formation, or 
even the explanation, of it, should require the presence of two 
kinds of particles. The inquiry still remains. What is the power 
which aggregates thejse *spherical molecules in forms, so regular, 
bounded’ by planes so constant'in their interfacial angles? Is it 
true, that the aggregation of spheres represented in the octahedron, 
(fig. 134,) is, motO than any o(;her, the '‘^natural grotiping^^ of 
. molecules V ' - 

G6. Other theories have been prl^sed on this‘subject; but onl) 
one seems to require, a notice in this place, before entering upon 
that* whiah appeaVs to affojrd the best explanation of the phenotriena. 

I refer to the Che^mcal theory, as it may be called, since the expla- 
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nation oft^homical facts are usually explained by a reference to its 
principles. / 

According to this theory, the atoms of die elements are either 
spheres or spheroids, and the molecules of compounds resiilt fVom 
a juxtaposition of the elenientary'atoms. These elementary atoms, 
moreover, are so arranged, that the compound molecule has the 
shape of the primary form of the compound. 

We may first remark, that a theory is required to ex;plaiu the oc¬ 
currence of sbfids of defiaite,dimensions and constant angles, ex¬ 
hibiting a perfect symmetry tn their several parts, and an exact 
regularity in the occurrence of secondary planes. In order, there¬ 
fore, that the similar parts of a crystal should be similarly modified, 
there should be a corresponding similarity in the different parts of 
a molecule. - The molecule of the cube, besides having thq fonij of 
a cube, should present a uniformity of charauier on its six opposite 
parts, corresponding to the faces of the cube. For these molecules 
must be of such a nature, that, by their action, similar parts of a 
crystal ^ould have , a similarity in hardnfcss and other physical 
qualities, and the dissimilar parts, a dissimilarity in these particu¬ 
lars. 

Such molecules cannot be formed by juxtaposition of the 
elementary atoms. An atom of sulphur, the primary of which is 
the rhombic ociaAedro/i, united to an atom of lead,, whose primary 
is the regular octahedron^ could not in any way be made to receive 
the cubic form.of galena; nor, were the molecules equal spheres* 
would it be a less difficult task—at least eight equal spheres would 
be required. The molecules of sulphuric acid and lime could not, 
by any mode of juxtaposition, give risp to a right rhomboidal prism, 
and especially one of exactly the proportional dimensions and an-* 
gles of the primary of gypsum; or, if form were possible, still it 
would not contain similar atoms in its similar parts, and could not 
possess that symmetrical character necessary to account for the reg¬ 
ularity in the occurrence of similar secondary planes on correspond¬ 
ing parts. 

The chemical theory is equally unsatisfactory, in all attempts-to 
account for crystallographic phenomena. Indeed, it may be con¬ 
sidered as formed merely for chemical purposes, though overt here, 
if carried out, it would prove to be no less imperfect. In the ex¬ 
planations of optical phenomena, it has been rejected by the prin¬ 
cipal theorists, who, in accounting for the double refraction of 
crystals, suppose the molecules to have ellipsoidal forms apd a 
homogeneous structure. 

Without- prosecuting farther the history of the science of Crys- 
tallogeny, I proceed to explain ^at is conceived to be the true nature 
of moiecuies and moIe(^ular aotron in the formation of crystals; and, 
iiv t][eating of this subject, I shall first examine into the fotms of 

crystigjUne moleculesj^/and the nalure of crystallogenic attraction; 
second, the laws by Vhich molecules aggregate themselves in the 
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cODStructioa ot the prinaary solids; thirds the ■ formation of com¬ 
pound crystals;/owr/A, the formation of secondary planes ; fifths 
the influence of extrafieous causes, producing distorted crystals, 
and aggr^ated orystailizations/ - 

t 

THE NATURE OF CRYSTALLINE MOLECULES. 

67. By crystalline molecule is understood, the molecule in the 

state peculiar tp it, when about to enter into the constitution of a 
crystal, or when a constituent part 91 a crystal. Evidently, some 
important cjiange takes place in the molecule at the time of crys¬ 
tallization. The moment before, they are in close connection, but 
move freely among themselves: in the act of crys^llization, they 
unite, almost instantaneously, apd are firmly compacted in the hard, 
unyielding crystal. • 

, » , Forms of Molecules^ 

• * 

68. We adopt, in part, Wollaston’s theory^ of spherical and sphe¬ 
roidal molecules, and suppose the molecule of each primary to be 
that spheroidal body, or ellipsoid.t which, described within the prism, 
touches the centres of its faces. These molecules, by their aggre- 


* TheiuUowing views on cryetallogcny were first read before the Yale Natural History 
Sonicty, March 3, 183G, and published in Vol. XXX, p. 275, of the American Journal of 
Science, in an article on the Formation of Compound or Twin Cn'stals. 

t The following reinarks are made in explanation of the solids, termed ellipsoids, or 
solid, ellipses, and tlieir conjugate axes tod diameti'rs. 

AA' BB', is a plane ellipse. A'B', AB, two lines crossing 
at right angles, are termed its covjmrate axes; a'b\ ab^ its 
conjugate diameters, . The relative situation of these con¬ 
jugate diameters is such, tliat if a* line (win) be drawn, 
toucliing Utfl ellipse at a, the extremity of one diameter qb^ 
it will Q: parallel to tlie other a'b\ When ab and a'h' ore 
equal, they are termed the equal conjugate diameters; when 
they intersect at right angles, they are, as stated above, tlic 
euj^gate axes. 

'Die revolution of a plane semi-ellipse, AB'B, arqimd one 
axis, describes the surface of a solid, which is denominated 
an ellipsoid of revolution. Let tho serai-ellipse AB'B re¬ 
volve dn AB os an axis, all the sections of the described 
> solid, passing through AB, Y^ill be ellipses, of the samb cur¬ 
vature aa the above piano ellipse, Ihcir curvature b»>ing dc- 
terniincd by ^at of AB'B. Again, as every point in the curve AB'B, describe a circle 
in its revolution about AB, the scctimis pan^cl to tlic plane described by A'B', or at right 
an^cs with AB, are circles, and, consequently, thcjalt^l axes which lie in the section 
. A'B', are cquaL The ellipsoiid of revolution has, therefore, its sections in one dircctioji, 
circles. If these sections arc ellipses, tlio solid U still an ellij^id, but not one of revolu¬ 
tion, as the simple reVoluUon of a plane ellipse will not dcscrioe it. ‘ 

Ttie axes of ellipsoids arc three, and intersect at right angles. The three conjugate 
diameters are any lines so drawn that a plane touching the ellipsoid at the extremity ot 
one, is puallel to the plane in whicli the other diameters are situated. Each face of a 
prism, which touches the ellipwtd at tho extremity of one^rystallogentc axis, is neccs- 
rily parallel to the (dane in which the other tt^o axes arc Utuated, (%s. 1, 3, 7, Plate III.) 
Consequently, tho orystallogenic axes,' (lines conncctingj^e centres of o(»p<w5te faces,) 
arc always the coiqugatc diameters of the ellipsoid, and|*fi^ey intersect at right angles, 
are called conjugate axes. • . 
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gatiou, will build up the.same forms as proceed froin the aggrega¬ 
tion of Abbe Haiiy’s polyhedral molecules ; for they, have the same 
proportional height, .breadth, and thickness^^ and theifefore, by com¬ 
bination,'must produce a primary of the same dimensions. 

Crystallogenic Attraction* 

69. The ordinary attraction of cohesion has been considered ade¬ 
quate to produce t^e union of molecules in the, construction* of 
ciyslals. This attraction acljt, however, in every direction from 
the centre of the particle, and, as it will cause an addition of parti¬ 
cles in no fixed direction, must invariably produce a spherical solid. 
Proof of this fact is observed in every drop of water, or globule of 
mercury, whose sphericity results from this kiniVof attraction. To 
forrn solids, bounded by a definite number of surfaces, th6re must 
be a definite number of directions for the exertion of the attraction. 
If attraction is exerted in but due direction, the particles will unife 
only in this direction, and by their union aviII form only a single 
line'of spheres ; exertion in two directions will, in a similar man¬ 
ner, produce a figure of two dimensions only, that is, a plane ; in 
three directions, a figure of three dimensions, or a solid bounded by 
six faces, as the cube. For the construction of prftsms. it is there¬ 
fore necessary that the mutual attraction of the particles be exerted 
in three fixed directions in each molecule. 

These fixed directions may be denominated axes, and their eje^ 
tremities, poles, the one norths the other sojith. In each instance, 
the axes connect the centres of tlie faces of the prism; for action 
in these directions only can produce solids similar to the prisms. 

The attraction within a molecule is not supposed to be confined 
to the extremities of the axes. On the contrary, every portion of 
the surface exerts attraction. But the attraction is strongest at the 
poles and weakest at points equidistant between them. 

a. Cube. The crystallogenic axes of the cube are three equal 
lines intersecting At right angles, and hence the molecule is a sphere, 
with three equafconjugate axes, as axes of attraction, (fig. 1, Pl, llL) 
Influenced by these- axes, the spheres will combine as -in fig. 2, 
and a cube will be formed in the same maimel: as by the aggrega¬ 
tion of an equal number of cubes. i 

b* Rt. Square Prism* The length of this prism being nnecpial 
tai^ breadth, and its breadth and width equal, the same must be 
true of the molecule, and consequently it is an ellipsoid of revolt 
lion, (fig. 3.) The axes intersect at right angles, and thus haVe.a 
situation similar to those ofthe cube; and by their action they will 
form a solid differing from the cube only in its varying height, that 
is, a Right Square Prism, 

c. Rt, Rectangutai' Prism. This solid has three uiiequal di- 
tneffsions, tyid therefore the three conjugate axes of tho .molecule 
.^^e unequal, and the horizontal section ism ellipse. The ellip- 
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soidai molecule therefore is not wa. ellip^id of revolution., Fjg. 4 
is a transverse section of the prism and ellipsoid. ' , 

We may. consider the molecule of the cube an ellipsoid with 
three equal axes, that of the right square prism, an ellipsoid with 
but two of its axes equal, and that, of the right rectangular prism, 
an ellipsoid with three unequal axes.' 

d. Rt Rhombic Prism. Fig. 5 exhibits a horizontal section of 

this prism and its molecule. The molecule is similar to that, of the 
rectangular prispi, but its lateral crys^llogenic,axes, which connect 
the centres of opposite faces, arc obliquely inclined to one another; 
and being equals are the equal conjugate instead of con- 

jugate a3:es. The vertical axis, os in the preceding prisms, is still 
one of the conjugate axes. The same is the fact with the 

e. Rt. Rhomboidal Prism. Its lateral axes are, however, une¬ 
qual^ (fl^. 6,) and'may be any unequal conjugate diameters of the 
ellipsoid, at-right angles with the vertical axis. 

f. Rhombohedrony Oblique Rhombic^ and Rhomboidal Prisms. 

In the oblique prisms, the vertical axis is inclined, &nd is not there¬ 
fore one of the conjugate axes, but a conjugate diameter to each 
of the lateral axes, which are also gonjngate diameters. The late¬ 
ral conjugate diameters are equal in the rhombic, but unequal in 
the rhomboidal'prism. In the rhombohedron, the lines conneCtihg 
the centres of opposite faces are equal, and consequently the ellip¬ 
soid is one of revolution, and the three crystallogenic axes, its 
.equal couji)gate diameters, figs. 7, a, and 7, b. The dotted let¬ 
ters in the above figures are supposed to be situated on the back 
faces.* ‘ ‘ . 

70. A comprehensive view of the molecules and their axes is 
given in tlic following table: ■ 


Prisms, all of whoKo cryst. axes inte^ct at£ axes equal— Cahr. 
right anples, and are therefore conjugate < two only equal— Rt. Square PrUnn. 
ores of the ellipsoidal inolcculo • f tljc three unequal— Kt. Reetang. PrUm. 


PrijiniR whose lat. axes are oblique- ( 

ly iucl. qnd arc' therefore conj.< 

dian% (not axes) of the molecule ( 
' * 

Prisms, all of whose axes intersect 
at oblique angles, and are therefore 
conj. dioin. (qotaxes) of the moicc. 


lat axes equal conj. diam.— Rt. Rhombic Prism. 
lat axes, unequal conj. diam.^— Rt. Rhombdl Pr^m. 

( the three axes, equal conj. ditim.— Rhombohedron. 
< two lateral axe8,eq.conj.diam.— Ob. RhombicPrisn). 
f the three axes, iincq. conj. diam.— Ob. RhdL Prism. 


From this table it is apparent, that all possible positions of these 
diameters occur in the forms of crystals, from an equality and rec- 
taiigularity in the cube, through difierent variations in length and 
situation, fp a general inequality in length, and a like inequality in 
their mutual inclinations, as in the oblique rhomboidal prism. 


* The Rhombohedron thug formed niatc'rially from that proposed by Wofl^on, 
(fig. 138.) The molecules influenced by these axes, w'ill dJ^e an aitangeinent similar to 
that in the cube and other prims) ,' 
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Moreover, we perceive that all the prismatic primaries, may pro¬ 
ceed from one simple solid^ an ellipsoid, (a sphere being an ellipsoid 
with equal rectangular axes,) and all may;result from a variation 
merely, in the lengiJi and direction of the conjugate diameters of 
this solid. The simplicity which this vietv of the subject gives to 
the whole science of crystallography, is obvious. 

With respect to the primary octahedrons and dodecahedrons, it 
is probable that the regular octahedron and dodecahedron are form¬ 
ed from the axes of ^he cubic molecule, so modihed as‘to produce a 
cleavage parallel to their priory faces; also that Ihe other octalte- 
drons contain the same molecule as the'prisms of the same bases. 
It has already been'remarked that right rhombic {prisms 'often 
admit of cleavage parallel to one of the diagonals. A similar occur¬ 
rence in the cube would give rise to a rhombic dodecahedron as the 
result of cleavage. 

71. R has been stated that the axes of attraction have polarity. 
We have not the means as yet of determining in every instance 
which are the North, and which the South poles of a crystal. It 
may however be inferred, witli reference to the rhombohedron, that 
the three poles about each vertical solid angle are of the same name, 
those about one, Norths and those about ^he other, t^onth. Id crys¬ 
tals of tourmaline there is then some correspondence between the 
crystallogenic poles and those induced by heat. Probably also in 
the oblique prisms, the poles about a dominant solid angle are of tlic 
same kind. It is also probable that the poles about an acute edge 
iu the right prisms are of the same kind, as marked in iig. 5. Far¬ 
ther than tliis, it is impossible to distinguish the poles of the axes iu 
the dilfereni primaries. 


LAWS GOVERNING THE CRYSTALLINE MOLECULES IN THE FORM¬ 
ATION OF THE PRIMARY SOLIDS. 

72. The molceulcs of matter in the act of crystallization, arc 
influenced by the usual principles of attraction, the repulsion of 
like poles and the attradion of unlike^ that is, two norths er two 
souths repel, a north and a south mutually attract. 'I'here is this 
peculiarity, however, that dnly the unlike poles of similar axes 
will unite. An attraction exists between the north pole of the 
vertical axis of one molecule, and the south pole of* the vertical of 
another; but none between the north of the vertical axis, and the 
south of a lateral, when the lateral and vertical are unlike ms. 
No reason can be required for a fact which appears to be so natural 
a deduction from the general nature of attraction. We .should 
father be astonished if the fact were otherwise. It also proceeds 
from the.nature of this attraction, that similar axes will by their 
lotion form a straight line j that is, will, unite as in fig. 9, PI. Ill, 
and not as in fig. 11. ’ . ® ' / 
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The most probable hypothesis, Qf the processor crystallization 
appears to be the following: M the time of Crystallization, the 
molecules, leaving the spherical form of the fluid state, (unless the 
crystalline molecule- is a sphere^ assume^their ellipsoidal forms, and 
cotfemporaneously their crystailogenic axes. These forms* arid 
axes depend on the nature of the elements in the crystallizing com¬ 
pound. Instantly on the assumption of these axes, the union com¬ 
mences. Tlje molecule which first assumes its form," becomes the 
nucleus, around .which those subsequent in th<^r formation aggre¬ 
gate'according to the above laws. Uhe result is one of the regular 
geometrical §olids of crystallography^. 


FORMATION OF COMPOUND CRYSTALS'. 

1. Connatal Compound Crystals. 

73. The mutual infltidhce of the molecules causes them to as¬ 
sume the parallel position of figure 0, Plate III, unless some peculiar 
circumstances operate to prevent it. During the formation of the 
myriads of crystals which are produced at every process of crystal¬ 
lization, it must"be no uncommon occurrence that two molecules, 
in close proximity, assuming simultaneously their axes, should have 
the position given in fig. 10, PI. III. A north and' south pole are 
here adjacent, as in fig. 9; but the north pole of the other axis in 
(^le molecule, has the direction of the south pole in the other mole¬ 
cule. There is a natural tendency to an invcision of one molecule, 
in order that "he uniting axes may be in the saine straight line: but 
this tendency is far inferior to the strong attraction exerted between 
the adjacent north and south poles. The molecules therefore unite 
as in tig. 11 , and constitute, by their union, a nucleus, each half of 
which acts independently of the other, though in connection with 
it, and thus produces a compound crystal. T 9 this accident is 
owing the formation of compound' crystals of the first kind^ (§ 54,.) 
or thqpe which are compounded parallel to a primary face. Pig. 
13, PI. Ill,, represents a crystal of Arragonite thus formed, and fig. 
13, a, a horizontal section of the same. The planes c, c, truncate 
the acute lateral edges,- as may be observed in fig. 13, h. 

It is obvious that the axes of the molecules which are at right 
angles with those represented in figure 11 , (and therefore since 
^ey point towards the observer, cannot be represented,) may either 
present their simUur poles in the same direction, or by the inversion 
of dire .molecule, opposite poles may point in the same direction' as 
is the Cbsq with the parallel axes ia the figure. There are therefore 
the above two methods of forming compounjji, fcrystals of the first 
kind. In the rig?it rhombic^ prism, however, both these methods 
produce the same result,.as it matters not whether we invert-one Of 
the prisms, (fig. 130,' Pl. Il,) Or whether we change the lateral face. 
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by which one is upiled to the other, without, inversion. But in 
oblique prisms the difference of structure will be apparent. ' 

We here perceive that those accidents, to which molecules gov¬ 
erned by axial attractions are necessarily liable, actualjy take place 
in n&ture ; and they afford strong presumptive evidence of the truth 
of the theory proposed to account for them. Did they riot occur, 
we might very properly coiiclude that the crystalline molecules 
were eoverned by some other force distinct from attrijetion in fixed 
axial clirections. . , 

74. In the formation of other compound crystals, two molecules 
unitQ in points of equilibrium of attraction between lioo poles, and 
thus give rise to hvins of the second kind or in similar points be¬ 
tween three polos, producing twi.ns of the third kind- In the first 
case, the situation of the molecules is that giv-m in fig. 12, PI. Ill, 
where tliey are retained in combination by ilic action of two iiotth 
polos of one molecule, on the two south poles of the other. It is 
obvious that this is an instance of composition parallel to an edge, 
as the edges in the primary forms lie opposite the point of equili- 
briiiiii of attraction between two poles^ This is shown by the rec¬ 
tangular figure described about the molecule. 

In the Second case, the combination is due to the action of three 
poles of one molecule on three opposite of the other, and conse¬ 
quently the composition is parallel to a plane on an angle. 

These accidental forms may be considered a consequence of 
the nature of the attraction. In the action of particles on one 
another, 'assuming together their crystallogenic axes, it is not im¬ 
probable that two molecules should unite elsewhere than at their 
poles, provided, their axial attractions remain balanced. 

An example of the second kind of twins is given in fig. 14, PI. Ill, 
which represents a crystal of pyroxene compounded parallel to lh.e 
edge e. The figures of the compound crystals of feldspar, given 
in connection with the description of that species, (figs. 5, 6,) are 
representations of other forms resulting by this method : the sit/ii' 
lar poles of the" vertical axes lie in the same direction. The 
composition is parallel to a plane truncating one of the lateral 
edges, (plane M of Haiiy.) r* . 

The third kind of twins is exemplified in figs. 15 and 16, PI.' Ill, 
the former a delineation of a crystal of manganite, the latter a sca¬ 
lene dodecahedron of calcareous spar. The composition in this last 
instance is effected parallel to a plane truncating the vertical ftngle, 
or at the point of equilibrium between the three north poles of ope 
molecule, and the three south .of the other. * 

75, Compound crystals composed of more than two individuals, 
from the occurrence of the above spepies of compo^itiop paral- 

JePlo two or more fa^s, edges or angles,-simultaneouMy. Several 
forms are represented in figs. 3, 6,'6, 8, PI. IV. 

. r a. horizontal section a crystal of white lead 

ore^ feilf of whose lateral angles eljual il7® l4', the obtuse angle 
of the primary rhombic prism, and two equal 125^^ 32', twice the 
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acute angle of the same. In this, instance, comf)osition of the first 
kind has taken place parallel to t^o faces of the molechle A. The 
prism which would thijs result, is identical in its inierfacial angles 
with those of the crystal under consideration, as a simple calculation 
will show. 

Pig. 2 is a horizontal section ,of fig. 3, (another crystal of the 
same mineral,) whose lateral angles are given in fig. 2. Composi¬ 
tion of the first kind has here taken place between A and B, and 
subsequently^ though almost consentaneously, C was. added by the 
attractions beiw^een the poles represented in Contact. In the pre¬ 
ceding prism, (fig. 1,) the union .of B and C with A, was effected at 
the same xnHant^ but here the addition of C was subsequent to the 
union of A and B, and from-this has arisen the equal incliuation^f 
C to the other molecules. 

In compound cn^stals thus formed, each face of the prism is a 
primary plane. The same form may result from the union of A 
and B merely, without the addition of C, provided the prisms A and 
B have one of their acyto lateral edges—the distant ones—trunca¬ 
ted I for the two upper edges in fig. 2 are parallel to the shorter 
diasronals of A and B, and therefore are also parallel to the truncating 
plane just referred to. Fig. 2 of the species Arragoxiite (see De¬ 
scriptions of Species) is an instance of this mode of formation ; two 
of the lateral planes of the prism, are the planes c, and four are pri¬ 
mary planes, M, and the crystal is composed of two individuals, the 
planes with the letters accented heloxo^ belonging to one, and those 
without the accent, belonging to the other. This inference is de¬ 
duced from the nature of tho planes c, e, and from the situation of 
the secondary planes^ which evidently do not belong to more than 
two individuals. ' . . . ' 

A horizontal section of fig. 6,' a crystal of Witherite, is exhibited 
in the outer lineacif fig. 4. This prism differs from the preceding 
in the disposition of its primary angles, which are lettered a, Cyd\ 
The angles m and w, each equal twice tlie acute angle-. To form 
the iiuclcus, A, B, and 0, D, were first united, and*suWquently the 
compound nuclei AB, CD, were joined by the action of -the'axes, 
whicFI are here represented as nearly in contact. This unionris 
stated to be a subsequent act, but the whole was undoubtedly accom¬ 
plished in a shorter instant than it is within the compass of the 
human mind to imagine. 

When the lateral edges of the component prisms are truncated, 
as in fig. 13, PI. HI, the cruciform crystal in fig. 5, PI. IV, is pro¬ 
duced, a section of which is given in fig. 4. A similar truncation 
reduces fig. 1 to tlie stellated figure represented within it. 

In fig. 7, a compound pucleus represented, in which composi¬ 
tion of the first kind has been effected ])arallel to all the lateral faces 
of the molecule A. The truncation of the lateral edges pf the four 
crystals, B, C, E, woUjd;'give rise' only to' a. cruciform crystal. 
But the actioil of the ceu&al imd^cule A, in conjunction, mil 'cause 
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an addition of particles parallel to A, and thus produce the other 
two rays. This is a horizontal section of figure 8, a crystal of 
white lead ore. v . 

Compound crystals of the first kind are most common in rhombic 
prisms, a,nd especially when the lateral ^gle is nearly 120°; and 
if exactly 120° as is, the fact with snow, simpZc crystals are seldom 
observed. Three molecules, whose lateral axes are inclined at an 
angle of 120°, form by their union a perfectly compact group, 
similar to fig. 1, PI, IV—except that all their axes fire united.in 
close contact; and consequently their mutual action produces almost 
necessarily this compound structure. The union of six molecules 
by their acute angles, may also take place in the same'manner, for 
6x60°, (60° is the valuq of the acute angles when the obtuse are 
120°,) equals 360°. This arrangement is prb'jabiy the origin of 
most of the ‘stellated crystallizations of snow. Rhombic' prisms, 
whose angles vary much from 120°, do not present this species of 
compound crystal. 

The following arc the species in wbic^i is of frequent occur¬ 
rence ; Arragonite (116° 10'.) Strontianitc (117° 32',) 'VVitherite (118° 
3P',) White lead ore (117° 13',) Vitreous Copper (110° 35',) TUid 
Brittle Silver Ore (115° 39';) and in all other species in which this 
mode of composition is not observed, the angle drfiers more from 
120° than in those enumerated. 

There is one exception to the above remark in the case of white 
iron pyrites^ the lateral angles of whose rhombic prisms equal 106° 
2'. But this exception beautifully illustrates the general principle. 
These crystals are composed of five simple crystals, and the angle 
73° 58', (the acute angle of the prism,), is about one fifth of 36tJ°, 
The occurrence of these forms,' therelbre, corroborates the views 
I have attempted to explain. 

76. In the same manner composition may take place simultane¬ 
ously on more than one edsce or an^le .« The crystals of harmo- 
tomq are ex'amples of the former. The primary of this mineral is 
a right roctangufar prism, and the relation of this solid to the 
rhombic prism is such, that particular explanation is imneces|ary. 

It is an important fact, that those rectangular crystals*are more 
frequently compounded, whose planes, replacing the four lateral 
ed^s,^ incline to one another nearly at angles of 120° and 60°. 
Such is the case in chrysoberyl. 

2. Postnatal Comptrand Crystals^ '• - 

77, Postnatal crystals are described in § 57, to be'of two kinds. 

i.- Doubly geniculated ciystals,*or those which have been appa- 

befit subsequent to th'eir formation. 

ar§ composed of two distinct crystals, united by 

parts,! 

Com^uhd crystals of the former kind result from a reversion 
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of the original polarity in the molecules of the crystal*, after the 
crystal has, attained some size. The causes of this reversion, are, 
probably^ agents that are not unknown to us. Heat will have this 
effect on crystals of tourmaline and other minerals, thdir polarity 
varying with thb temperature. Electricity is equally an . efficient 
agent in producing similar results. 

Let AB, (figure 9, Plate IV,) represent a line of molecules in a 
crystal in the act of formation, with its poles situated as there 
mitrked, the maijced poles being north^ The particle C is supposed 
to be' on the point of obeying its axes of attraction, by uniting the 
pole n with m. At this moment there is a sudden reversion of the 
polarity of tne crystal, ns represented in A^I^^ The molecule C, 
now finds ti repellent pole opposing it—since m and are both 
north—and is immediately drawn around by the attraction between 
<j, the iiSarest south, and and the union exhibited inA'ii"C, 
takes place, producing a geniculation in the crystal. The process, 
going on simultaneously at the other extremity of the crystal, causes 
another geniculation olithe same. Fig. 1, under Rutile^ represents 
a crystal thus-geniculated. Fig. 11, PI. IV, is a section of a crystal 
(a little resembling fig. 13, PI. ill) in which there is seen both a 
connatal and postnatal composition. The latter was effected as 
above describetf. Geniculation, according to the second kind of 
composition, may be illustrated by means of fig. 10: AB is again 
the crystal, C the next particle to be added. The molecules are 
tlibse of a right square prism, which form is peculiarly subject to 
these accidents. In the figure, these molecules lie on one of tlieir 
sides, and only one lateral axis is seen, the otljer directing its north 
pole, s, lowa’ds the observer. The union of m and n is again 
prevented by a reversion of the polarity; w, therefore, attracts the 
nearest north pole, which is A revolution of 90° must hence 
take place. But during this time, the unlike poles, t and m, (the 
vertical of the prism,) are acting on one another and tending towards 
a union; consequently, the molecule w'ill assume the intermediate 
position seen in A"B"0, in which, contact has talicn place at the 
pointer equilibrium between two poles.'^ 

A similar composition could not occur in the right rectangular 
prism; for, s could not be united to w, since they belong to unlike 
axes, and consequently, there must be a revolution of 180°, to 
bring r into union with m. We hence see why the right square 
prism is particularly subject to this kind of geniculation. 

An explanation of a postnatal geniculation, according to the third 
kind of composition, is not easily given, on account of the number 
of axes engaged, and the conseqiient difficulty of representing it in 
a figure. ^ It flows readily, however, from the above. An example 
of the same is given in fig. 12. If c, e, in this figu re, were the primary 
planes, It would be an, instance of geniculation according to the 
second kind of compositloii. ‘ ’ 

78. The remtiining kind of compound crystal, is represented in 
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9, of the species quartz. It is perfectly analogous lo the ordi¬ 
nary union of two molecules; for the crystals are united by their 
similar parts of opposite polarity, and have their similar faces paral¬ 
lel. They were, probably, brought originally into this parallel 
situation, by a process analogous to electrical induction, or the 
mutual action of their attracting influences. We here discover 
an interesting analogy between electricity and crystallogeuic at¬ 
traction. 

• « 

FORMATION Oft SECOJ^DARY PLANES. * ^ 

4 

79. When the axes act in their natural state, that is, unmodified 
in their strength of attraction, the only result is one of the primary 
solids.' The force of attraction in the direction of the axes of any 
molecule, is ftiversely proportioned to the ItngUis of the axes ; thrit 
is, representing the axes by a, 6, c, the force of attraction in the 
direction of each will vary, as 

11 a " a 

— : —, or 1 : •— : — 
b 'c be 

If these axes are modified in their attractions, or if the relation 
between the intensity of attraction and length of axes is changed, 
some corresponding change must take place in the form of the solid 
resulting from their action, or, in other words, secondary planes 
must be produced. 

The laws for the occurrence of secondary planes, (? 28,) are a 
necessary sequence, from the very natural principle, that similar 
axes m\ist be similarly and simultaneously modified. The same 
cause which is cflfectual in modifying one, must have the same in¬ 
fluence on all similar axes. For this reason, all the edges or angles 
of a cube are simultaneous! y.truncated. Also, llie lateral edges of 
a right square prism are simultaneously truncated; but they are 
not necessarily accompanied by a replacement of the terminal 
edges, because this requires, in addition, a modification of the ver¬ 
tical axis, which is unlike the other two; and which therefore, is 
not, of consequence, affected by the same cause. Henc%we have 
the general principle, dissimilar parts of a crystal are indepen¬ 
dently replaced. 

Again, one of two beveling planes is accompanied, (excepting 
the few instances of hemihedrism,) by the other'; for the same cause 
that will produce a plane inclining towards one of twb similar axes, 
will produce a corresponding one inclining at an equal angle to the 
other. The same principle requires also six intermediaries oh each 
aqgle of a cube, and but two on those of the right square prism, 
vfc the rhombqhedron, (fig. 7, a, or 7, 6, PI. the plane tnin- 
catin^ the terminal a^gle may be considered as touching the mole¬ 
cule the point of equilibrium of attraction, between the three poles 

N, N, Ny or the thr^ S; 'S'; the planes truncating the terminal 



THKOUETICAL CRYSTALLOGENV. 


87 


edges touch the same, in a similar point, between the .pairs of Ns, 
or pairs of S s ; those truncating the lateral edges, similar enuilibrial 
points between N", S' f S', N'" ; N'", N\ ^c. > that is; a 

north pole of one extremity, and a-south at.the other. 

Thus; in all the primary forms, we find a perfect correspondence 
between the occurring planes and the above principles. 

The iiemihedral modifications' of crystals do not militate with 
the general t^ieory, but merely evince that other powers operate on 
matter, besides arystallogenic attraction. From the electrical na¬ 
ture of most of these hemihedral crystals, it may be plausibly con¬ 
jectured tha^ they owe their peculiarities to some peculiar character 
of the molecule. From § 54 it is apparent that the hemihedral char¬ 
acter of a crystal is manifested not only in its modifying planes, but 
also in its compound crystals. This'fact seems to f)rove that the 
cause of’hernihedrism is some permanent peculiarity of tl^e mole¬ 
cules, and not a mere temporary modification like that producing 
the generality of secondary planus. We may conjecture that this 
peculiarity has sonie cdlidection with electrical polarity, inasmuch 
as all hemihedral crystals possess preeminently pyro-electric prop¬ 
erties, Tourmalines are, in most instances, hcmihedrally mod¬ 
ified, (see fig. 4, of the species tourmaline.) and as invariably, 
when heated, exhibit electrical polarity. Boracite, electric cala¬ 
mine, topaz, rhodizitc, »fec. are in the sanle manner electric, when 
heated. The north pole is in gen'eral the most highly modified 
with secondary planes/ 

DISTORTION OF CRYSTALS AND AGGREGATED CRYSTALLIZATIONS. 

. 80. If the inionsity of attraction in the direction of any one axis 
is independently increased, the addition of particles wilbtake place 
in the line of this axis, and the crystal will be lengthened in that 
direction, without any Change in its interfacial angles. This oc¬ 
curs independently of t|ie formation of secondary planes, since 
these require a mutual modification of the two or three axes 
betwegn which they are situateti^ Cubes are often lengthened thus 
into right square or right rectangular prisms, rhonibohedrons 
into oblique rhombic or rhombdidal prisms. Prismatic crystals 
often shoot out to a great length, when the actual. length of the 
primary, compared with the breadth, is small. Such are many 
saline crystallizations. 

Id general, these crystals are attached to some object by one of 
the poles of the lengthened fixis, arid seem to derive this increase of 


* Tlie tetrahcdn>)vhas sot been included among,the primary fpims, sinco-it is a result 
of a hCniihedral modification vOf oae of the m^ometric primuics. llie irr^ular tetr^a- 
(Iron which occurs insomc c(^^>er'bree,,and.is asecondary.to the right square prism, oiight 
1)e ranked with the primary ^^i^ .wraLaa much propriety regular tetrahedron. It 
evidently pmeoeds froul the Aftihe Idnd of modification iri the attraction, (hat produces Uic 
dissimduriy torininatod crystals, or thiee*«idod prisms, of touhnaline, 
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attracting; power from the nature (electrical ?) of their support. 
Fig. S, of the species ywarfsrj ‘represents a distorted crystal of 
quartz; fig. 5, of calpareous spar, an. equally distorted scalene 
dodecaliedron of this species,' which form is here entirely dis¬ 
guised by the undue extension of the crystal in the direction of the 
axis by which it was .attached. The primary faces R, R, together 
with the planes e^, e', the opposites of R, R, and the opposites of e'j.e', 
form an eight-sided prism, which is terminated by a small plane 
R^, and the remaining redujed faces of the dodecahedron.^ The 
crystal was attached to the rook by the face R, and is consequently 
lengthened in the direction of the axis which meets this face. 
Crystals of quartz are usually attached by the three *axcs about a 
vertical angle, and therefore arise perpendicularly from their sup¬ 
port, sometimes to a .great length. A similai cause will produce 
crystals whifih are very short in the direction of the* vertical 
axis. * 

Fibrous crystallizations have a similar origin. They usually 
occur as veijis iu rocks; the attractionthe op|X)site sides of 
the vein causes a large deposition of crystals, and their rapid elon¬ 
gation across tlic vein. Occasionally, they are found on surfaces 
not having, like veins, a corresponding parallel: in which case, the 
great,rapidity of tlie crystallization, induced by tho electrical influ¬ 
ence of their support, has caused the formation of closely com¬ 
pacted crystals, or, in other vYords, the 'fibrous structure.' The 
fibres composing this structure, when thus formed, are often regu¬ 
larly terminated with crystalline faces. 

The particular pole by which a crystal is attached tb its support, 
probably, depends on the electrical state of this support; and from 
this cause arises the regularity with which crystals are often ag¬ 
gregated. *11 is quite probable that future investigations .with re¬ 
gard to the positions of crystals in rock strata, especially in granite 
and allied rocks, will prove that the electric currents in constant 
circulation around the earth have been active agents in determining 
the direction in which the axes of crystals lie, and the course of 
cleava.gc planes. I'hc curved crystallizations of ice on plants, no¬ 
ticed in § 42, may owe their curves to the electric currents passing 
frtfm the plant, and circulating around it, and that on the stone waif, 
to the direction in whiclt similar currents pass from the edges of the 
stoqes into the atmosphere. ‘ ■ 

ISOMOUPIIISM; 

• 

81. The isomorphism of certain substances must be attributed to 
sdme. similarity m the nature of the molecules, in, conisequence of 
which, they produce, ^ their combinations, compound molecules of 
.simii^ ellijSsoidal form and similar axes. ‘ Lime and protoxydof 
iron arc thus allied, and the quafities of their molecules are so alike, 
that, on uniting with the same substance in like proportions, the 
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compound molecule has nearly or quite the same form, aad simi¬ 
larly arranged axes/ Dr. H. Kopp has lately shown that isomorph- 
ous bodies have-equal atomic volumes, and draws the conclu¬ 
sion that isomorphism is^owing to an equality in the volume of the 
atoms, or plcsioniorphism, -to an approach to equality. Those bo¬ 
dies that replace one another without changing the crystalline form, 
have atoms of equal volumes, and their isomorphous compounds are 
also equal in^itomic volume. He obtains the atomic volume by divi¬ 
ding the atomic weight by the specificggrayity, ind thus shows fora 
great number of the acknowledged isdmorphous or rather plesiomor- 
plious minerals, a close approach to one another, in the voiunies of 
their atoms. For example, for the carbonates of zinc and magnesia, 
rnesitine, carbonates of iron and manganese, dolomite, and calc spar, 
he found the atomic volume as given in the following table : 



Atomic volumd. 

Axis a. 

Ancle. 

('(irixniate of Zinc, 

17.5-33 

0.807 

107« 40 

('arbonatc of 31agncsia, 

1M.95 

0.812'- 

■ 1070 25 

Mesitino, « • 

l?<6.a6 ' 

0.8J5 

107 14 

I’urljonatii of Iron, 


O.Hl}) 

107 0 

Ciirlmnatc of Manganese, 


0.822 

IOC 51 

llolomite, 


0.833 

106 15 

(.^ilc Spur, 

231.i20 

0.8;>4 

105 15 


The above taSle, which contains also the axis a, and the angle of 
the rliombohedron, of each of these minerals, illustrates the inter¬ 
esting fact, which he next deduces, that the axis increases, or the 
angle diminishes, as^the atomic volume increases. He also derives 
a formula for calculating the volume from the lengtli of the axis, 
and finds it to give results coinciding very nearly with the above. 
These jirincir !es are illustrated by numerous examples, for which 
reference may be had to Brewster’s* Philosophical Magazine for April, 
1841, p. 255. 

Since an increase of atomic volume* Is connected in the'alx>ve 
minerals with an,increase of the axis.a,-and heat, by diminishing 
the density, necessarily increases the volume of tl^e atonr, therefore 
the axis a . must be lengthened by heat, as is actually the case. 
Mitsclierlich found the specific gravity of calc spar diminished 
by a heat of 180° P. in the proportion 1: T.^ifVveTj and Dr. Kopp, -by 
calculation, determines.'that for 180° F. the angle of the crystal 
should be changed 7' 37'', which is but 57" less than Mitsch'erlich’s 
observations—a.neqr coincidence, when we cqpsider the difficulties 
which necessarily accompany the direct measurement, of the dilata¬ 
tion and change of angles. ' 

These principles proceed on the hypothesis, of simple spherical 
or spheroidal dioms for compound bodies, and the theory^ of atoms 
proposed by the author receives from them sfropg confirnmtion^ 

• rv • • » * • •• ^ ■ • , 

', . DIMORPHISM. • - 

92, Dimorphism has,'been ^own by':Mitscherlich, Rose and' 
others to result in many instances from the different temperatures 

12 
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cittfitidin^ crystallization. When a right rhovihic prism of siilplinte 
of zinc is heated to 126® t'., certain points in its surface become 
opaque,-and from these;points bunches of'crystals shoot forth, iu 
the interior oT the specimen; 'and in'a short time, the whole is 
converted into an aggregate of these crystals diverging from several 
centres on the surface ofthe original crystal. I'liesc small crystals 
thus formed at 126® are oblique rhombic prisms ; and the same 
fornvTnaybe obtained by evaporating a solution, at this,temperature, 
of above'it. Sulphur crystallizes from fusion in oblique rhombic 
prisms, while the coramon.forfn obtained by evapornlioii is a rhom¬ 
bic octahedron. Rose has obtained crystals of arragowite by evap¬ 
orating a solution of carbonate of lime to dryness by means of a 
wateVbath, and crystals of calc spar by pcrn.Uting the solution to 
evaporate in„an open vessel at the ordinary temperature. The 
crystal^ of arragonite >vere minute six-sided prisms and double 
six-sided pyramids, (fig. 121, Plate 11.) They change to rliombohe- 
drons of calc spar if left moist; but if washed* and dried at.onco, 
they remain permanent. By exposing^arfa^oiute to a tow tempera¬ 
ture, the crystal falls to pieces, in consequence of the change to calc 
spar, which takes place: or if the prisms hold together, they consist 
after the change, of an aggregate of minute particles of calc spar/ 
Artificial arragonite has been observed in the interior of a copper 
boiler used to supply hot water for household purposes at Port 
Eliot Cornwall. The crystals were minute six-sided prisms, and 
were attached at base to the* surface supporting tlicni.t Breitiiaupt 
has described a carbonate of time from a greenstone rock near 
Zwickau, which consists of alternations of layers of arragonite and 
calc spar; - and he suggests that tlie one may be a winter and the 
other a summer deposit.! 

Dimorphism appears therefore'to be owing to the different cir- 
ciimstances attending crystallization. Temperature appears to be 
the main cause; but it is possible that the nature of the solvent, or 
the presence of s^^me accidental ingredient in the solution, or the 
electrical state of'the support, may have some effect in changing the 
molecules; but in general the-only effect of tliese causes is to pro¬ 
duce. secondary planes'. Rose did not succeed in obtafhing arra- 
gqnite crystals by mixing a strontian salt whh the solution of lime, 
and supposes that the strontia in arragdnite ha^ nothing to do with 
producing the rhombic form. - ■ - 

As far as yet observed, one of the forms of dimorphous substances 
ie a right prism, and the other an dbliqiie prism; for the rhombo- 
hedlon .is an oblique rhombic prism with its height and. breadth 

eqlial. I . ; 

\ • . . - • 

* : ' Row, liond. and Ed. HiU. Ma^-3d ser. XII, 465. 

' ' .t l«nd. and Ed. Phil. Mag. 3d sor.’XII, 330—1841. 
tPoR»-I-l/5<>6r-1840. 
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CHAPTER II. 

PRACTICAL QRYSTaLLOGENY. 

« 

83. A perfect freedom of motion among the elementary particles 
is an essentyil preliminary to crystallization. While in the’solid 
state, the attraction of cohesion is already in ection, and prevents 
any other arrangemont than that already possessed by the mineral. 
Hut when lliis-cohesivc attraction is once overedme, they are then 
at liberty to be "influenced by the peculiar attraction of crystalliza¬ 
tion, and under its influence will assume a crystalline arrangement. 

sphere are two means of counteracting this attraction, or reducing 
the solid to the stale of a fluid, each of which is a -freqner^t means 
of crystallization, both in the laboratory of nature and of art. They 

are—J. Hy solution. 2. By heat. 

• • 

I I 

cry.stallization prom solution.' 

• 

8J. The efleqt of a liquid solvent, afi water, upon the dissolving 
salt, is to sQpaiale its moljecules, and destroy their mutual attraction, 
by means of the attraction which the particles of the liquid have 
for those of the salt By solution, we pull down, so to speak, the 
original structure, and separate its constituent stones, preparatory 
to a rebuilding of the same. The reconstruction we effcci by dri¬ 
ving off the antagonist power, water; in other words, evaporating it 
by means of slowly applied heat. Thus free again, the particles 
can resume liieir power of attraction and their crystalline nature, 
and in favoiable circumstances, will build up the regular crySiaT. 

Crystallization by this means takes place very diflereiitly with 
(liflerent substahees. In some instances-no appearance of crystalli¬ 
zation is apparent till, the solution has reached ascertain degree of 
density, when suddenly the whole shoots into a mass of crystals, 
the wnler itself oiftcring into their constitution, and forming what 
is termed the water of crystallization. 

At other timed, after a certain degree of evaporation, the solution, 
if laid aside to cool, enters the crystalline state as' the^temperaturc 
diminishes. 

Soon after the commencement of evaporation,* small crystals 
often attach themselves to any prominent object in the containing* 
vessel, and continue their increase with the cotiliuuance of the evap¬ 
oration. In the crystallization of other substances, small crystals, 
as evaporation proceeds,- are observed first to float on the surface ot 
the liquid, increasing grndiialfy in size wilhou»changing their forms, 
until,, from an increase of weight, they sink and attach themselves 
to the’bottom of the vessel, aflbrds fieqnent instances ol this 

process. A very gradn'nl evaporation sometimes produces singular 
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forms of this mineral. As evaporation goes on only at the surface, 
there the inci()ient crystal first appears a minute cube, wliich pre¬ 
sents under the magnifier well defined* angles and plane stirfaces. 
Evaporation continues,- and as the cube is in contact with the sur¬ 
face of the solution only along its sides, it enlarges laterally without 
much addition to its, thickness. It now sinks so that only its upper 
edg^ are exposed to the' surface where 'the crystalline, molecules 
are forming, and consequently these only receive , th^ addition of 
particles. With ewery new ,incTease, it continues sinking:* at the 
same lime that the particles are added as continually to the upper 
arid outer edge, till finally the result is m inverted hollqw four-sided 
pyramid, which swims like a citp on the surface of the fluid, (figure 
137, Plate JI.) 

' I^r^ isolf^ted crystals of the different salts arc usually obtained 
with difficulty. According to Beudaut, they may be produced by 
causing the crystallization to take place in a gelatinous medium. 

The depth and quantity of a solution have an influence on the 
size of crystals; and in general, slow evaporation and a dry at¬ 
mosphere are most favorable for a deposition of huge individuals. 
Beudant remarks that solutions charged with electricity deposit 
smaller crystals than when in their natural state. This may ac¬ 
count for the different sizes of crystals obtained from similar solu¬ 
tions at different times. 

85. A temporary interruption in the process of crystallization, is 
often indicated by some peculiarity of structure or'variation of 
color. A crystal which has been for a long period removed from 
a solution, may often be increased in size by returning it to the so¬ 
lution and causing a gradual evaporation. By loo rapid evapora¬ 
tion, the crystal becomes covered with a deposit of minute crystals, 
instead of increasing by regularly applied laininse. Crystals of caW 
spar from Ecton, in Staffordshire, England, have been described by 
Brooke, which contained numerous minute crystals of copper py¬ 
rites arranged in, three concentric layers.' They show that there 
were several intermissions in the formation of the crystals, (Jjiring- 
which, the copper pyrites was deposited. Still more remarkable 
instances are met with in the calc spar-of Rossie. In one la'/gc rhom- 
bohe’dral crystal shown me 'by Prof. Emmons, the plane a (figure 
113, Plpto II) could be distinguished within the'crystal in conse- 
qttence of a ijoating of pyrites. The crystal was originally formed 
with, the terminal angle. truncated, after which a deposition of ^y- 
•rifes took place: subsequently to this, lime was again added and. .the 
rhombohedron completed; and this took place without an atMi- 
layers to any face except a. ^ Other rhombohedrons of calc 
spar.'occur .at Rossie, modifi^ with the terminal plane a,-which' 
have; been enlarged after an intermission, by additions to the lateral 
planes, with none to a, and the consequence is, that the plane a is 
surrounded by anielevated margin or rim. (See the following figure.) 
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Another singular form of lime, is 
sometimes met with, which' illustrates 
the’ same principle, ft- is a six-sided 
prism-with'a short tabular prism ^et 
like a nail head, on each pnd. In 
this instance, after a regular six-sided 
prism had been formed, the process 
ceased for a while—probably till some 
new .addition o^ the calcareous fluid; 
the crystal then continued its enlargement, but only on the ter¬ 
minal face, no particles, for some reason, being hdded to the lateral 
planes. The cap quartz is another example of the sam 6 inter¬ 
mitted crystallization. Each crystal appears to be made up of a se¬ 
ries of caps of the shape of the pyramid, fitting one upon the other. 
The ca]^s separate from one another at the place ih the crystals 
where the process was interrupted. * 

Any fluid that will act the part of a solvent, may in general be 
employed for obtaining‘crystallizations. Alcohol and ether are 
Often used, and in some instances are the only solvents. 

b. In the act of crystallization, the crystallizing mineral often in¬ 
cludes more or less of the impurities in the fluid, and this takes place 
equally in crystallizations from fusion and solution. Calcareoiisspar 
is often impregnated witli iron, clay, silica, and also with heavy spar, 
witherite, carbonate, and sulphate of strontia, &,c. In this way many 
n\echauical mixtures are formed, which, have been mistaken- by 
chemical analysts for distinct compounds. Quartz, in. the same 
manner, often contains silver, copper, chlorite, clay, oxyd of 
iron, futile, &c. Whatever the solution contains may thus be me¬ 
chanically entangled by the segregating particles, and this is no 
doubt true of all, or nearly all, the mineral species. Alum crystalli¬ 
zing-with sulphate of iron, forms octahedrons, which consist almost 
wholly of the salt of iron. The attraction in the particles of* alum 
may be believed to be stronger than in the vitriol, in .consequence of 
which a skeleton of the former was put togethel by the action of 
thcscwattractions, and the vitriol included at the same time mechani¬ 
cally. Dr. Beck suggests that the steatitic spinels of Orange Co., 
New York, which contain but a small proportion of true spinel 
disseminated through steatite,'have been formed in the same man¬ 
ner. This may have been the case. We fleem it more probable, 
however, that they are spinels more or less perfectly altered 19 stea¬ 
tite, by chemical changes, induced through the agency of heated 
magne^an waters, when still submerged beneath the oce^.. 

Many of the included minerals in quartz have , crystallized while 
the silica was still in a pasty state. In this manner it has been per¬ 
meated by the, acicular.cr^lallizations of riilile and many other spe¬ 
cies. Mipute .crystals of Quartz have often oeen thus included in 
larger ones. The saipe is true ef other mineral species. 

86 . ^e'are acquaihte<i with.but fo^ of the means of solution 
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employed in nature. Water saturated with carbonic acid is. a fre¬ 
quent solvent of carbonate of lime, owin^tothe solubility of’the bi¬ 
carbonate of lime; and by this means thc'usual stafactites of this 
mineral are formed, and extensive layers of limestone have been de¬ 
posited. Water at a high temperature, especially if holding soda or 
potash in solution, and under pressure, will dissofve silica. A large 
tract of land in Iceland has been entirely deprived of vegetation by 
the deposition of silica from the geysers of that volcanic country. 

Silica has also been obseryed in solution and in a soft gelatin¬ 
ous stale, in the cavities of rocks. M. Ripetti gives an account 
of-a remarkable cavity at the Carrara marble quarries, which con¬ 
tained about a pound and a half of liquid. “ With still greater as¬ 
tonishment they saw at the bottom, of the cavity a transparent 
'protuberance as large as the fisly and which seemed to have all the 
characters of rock crystal. Transported with the idea that he was 
about to possess himself of the purest specimen of hyaline quartz in 
the world, he instantly attempted to detach it from its matrix; but he 
had scarcely withdrawn his hand.from,thbdkvity, before he saw an 
elastic and pasty substance, which at first miglit have taken ‘.any 
shape, and received any sort of impression. It soon, however, be¬ 
came solid and opaque, when ithad.the aspect of chalciedony, or.of 
a fine porcelain biscuit.”* ]\J. Ripetti notices other mstances which 
fell under his own observation. A case little less remarkable was 
discovered in this city, (New Haven,) by Mr. R F. Northrop, while 
breaking some ballast stone, thrown'ashore from a vessel from Ne.vv 
Orleans. The .fluid soon evaporated, as the day was hot, and 
** minute prismatic crystals shot from the fluid even under the eye of 
the observer.” . In another pebble was found a pulpy, gelatinous 
mass, soft and impressible, which soon dried and afforded a few crys- 
tals.t Hollow balls,of hornstone containing a milky fluid, are sta¬ 
ted to be of frequent occurrence in Georgia, especially on Brier 
Creek, a stream which passes through Millhaven, and flows into 
the Savannah rive'r.t . 

Count Bournon describes acase in'which the mineral in solution 
w^ carbonate of lime. • The sanie calcareous'solution has#been 
observed in crystals of quartz, as well as calc spar, from New %prk; 
and an instance is related,of a loose crystal of (iarbonate of lime, 
situated within a quartz crystal. Crystals of heavy spur andfluor, 
confainingsolutions of these minerals in cavities, have bedn descri¬ 
bed by Mr. W. NicoU. The liquid from the caVity in the crystal 
of heavy spar soon evaporated on exposure, and afforded cryslals.of 
this mineral, nearly equal in bulk to the bulk of the liqufd ;■ the 
cryislallization was not complete, however, tintil after the lapse of 
twenty-four ^ohrs. The fluor spar cavity‘was partially opened, 
the ffuid oozed gut by its own expansion, indicating a degree 


» Brewster's Eiiin. .Tour, X, p. 96. t Jour. VlIT-,-283. 

I SiUunan’s Jour. V'lll, 985. 
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of j>ressure in its confinement^ For several hours there were no 
indications of crystallization but the next-rnorning several cubic 
crystals of finer were distinctly visible immersed in the fluid. '.The 
crystals daily increased in bulk, and were not completed under a 
fortnight/ 

Other instances of solutions similar to the above might be enu¬ 
merated, but they do not tend to any fartlier elucidation of the sub¬ 
ject. It is tQ.be hoped that those who may hereafter.be so fortunate 
as to meet with -instances of mineral isolulions; will bestow every 
attention and caYe in their examination, in order to arrive, if pos¬ 
sible, at a clearer explanation of this subject. We cannot doubt 
that the greater part of the finest quartz crystals in nature have 
proceeded from solutions for these crystals often occur occupying 
cavities in rocks whose origin was evidently not igijeous. Such 
are the crystals so abundant in Various parts of the State pf Kew 
York. We may obtain some idea of the vastness of some of these 
processes in nature, from the fact that about a century since a drusy 
cavity was opened in "feiurope, at Zinken, which afforded 1000 cwt. 
of rock crystal; one crystal weiglied 8 cwt., while others varied 
from 4 to 5 c.wt. 

b. Crystals ofquartz form an essential part of the epidermis of many 
grasses, and a variety of chalcedony called tabasheer is often form¬ 
ed about the joints of the reed in India. 

Oxalate of lime occurs in crystals, both in the bark and wood of 
many trees. The chestnut, locust, hickory, oak, mahogany, lignum- 
vita;, and many other woods, have been examined by Prof. Bailey, of 
West Point, and found to afford them in great nmnbers. In the 
ashes of the leaves of many .trees, every ramification of the vascu¬ 
lar fibres was found marked by rows of crystals. A: square inch of 
the inner bark often contains, according to Prof. Bailey, .at least a 
million of these crystals. I The Phytolacca decandra, Mesembryan- 
themum deltoi'des, the tubercles of the Florence Iris, are among the 
herbaceous species that abound in crystals of foxalate of lipie ; they 
vary in length from one third to one two-hundredth of a millimetre. 
Other crystals were observed by Prof. Bailey, but their composition 
has not been determined. 

• ^ 

CRYSTALLtZATION bV HEAT. • 

87. In this process, heat is the divellent force by which the orig¬ 
inal arrangement of the particles is destroyed, and-that freedom 
from mutual restraint obtained which is necessary for crystalliza¬ 
tion. By a reduction of the temperature, or a removal of the an¬ 
tagonist power, heat, the particles are again permitted to assume 
their crystalline nature, and their respective positions in the struc¬ 
ture of a crystal. Every wiuter^s day affords /us innnmarable in- 

•• 3aTacson's New -E^burirh Wiil Jour. 97* 

t fiiUvman’a Jour.'XLV, 149. 
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stances of this process, when the removal of the heat which reUty^s 
water m a fluid state, allows the particles to cohabine by their mu¬ 
tual attractions, and cover streams with extended sheets of ice. 

a. Crystals are sometimes obtained by fusion and sometimes ^ 
evaporation. To obtain fine crystals by fusion, requires often mug 
care. In case of sulphur, and several of the metals, the most uljB 
tual method consists in pouring off the central portion of thefim 
mass, soon after a-crust has formed, by cooling, oil the'l^arface. Stj^- 
muth may, in this <;iiaiincr, jbe obtained in fine cr^als. But this 
means of crystallization is less within the control of art than the 
preceding. * . * 

h, JVIany substances crystallijjp directly from a gaseous slate. The 
crystalline deposits of sal ammoniac and sulphur, in volcanic dis- 
* tricts, are often thus produced. A more commoi example is the 
formation of snow, every flake of which is a cwiigcries ot minute 
crystals. This process takes place when the atmosphere, loaded 
with vapor, is so reduced in temperature, that the particles are no 
longer restrained by heat from obeying theil own inclinations, or, 
in more correct language, their attractions. ' 

c. Crystallization, by each of the above methods, is often attended 
with an emission of light. In general, at the first effort of crystalli¬ 
zation, there appears an instantaneous and often brilliant flash of 
light, which, in some instances, is repeated at the commencement 
of cacli new crystal. Splendid exhibitions of this kind hav^e been 
observed by M. Buchner, of Magonza,* during the crystallizatioil of 
benzoic acid; the discharge of light continued for a half hour. 
Acetate of potash, boracic acid, and many other compounds, ooca- 
."ioually exhibit this phenomenon. 

M. H. Rose observes that the double sulphate of potash and soda, 
when formed by fusing togetlier equal parts of sulphate of pot^h and 
‘loda, and crystallizing after dissolving the vitreous mass thus fonqed 
in boiling water, gives out a spark at the formation of each rudiment 
of a crystal: yet \yhcn these crystals are rcdissolved, nothing simN 
lar IS exluliUed. The same crystals, When strongly rubbed after 
being taken from the water, become phosphorescent. No light ap¬ 
pears on crystallization if the vitreous mass is dissolved jnosa than 
24 hours after Its fusion. The-doublc chromate of potash and 
exhibits, according to Rose, very lively phosphorescence; And sO also 
does the selenatc of potash and soda. Rose’s observation^ ba^ led 
him to conclude that this light is due to the passage of a saliwittt 
one isomeric state to another. The sudden incandescence of 
of gtiromiiun, titanic acid, &c., when heated^ he supposes to ow-, 
ing to an analogous cause. K 

d. It has l^en supposed that complete ^ion is necessary fof the 

formation of ciystals, the rccrystallizatlon of a mineral ^ss. But 

• • . 

* Br^tcr's Ed. Jour^*!!!, 3 ^^ 
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i^obsQ];vations hay^shpwn, that a high temperature without fu¬ 
sion, or even long-non^niued fnction or vibration, will product the 
same result. The'tepawrihg of stefilis. a familiar example. The 
coarseness or fineness pf the grain, or, in other .words, the size of the 
crystallissations, may be varied by the temperature, ox,the mode df 
tempenng, and a bar that is almost impaipably fine, may iu tliis way 
be changed to one consisting pf crystalline plates an eighth of an 
inch in breadth. In these instances,' the particles must have been 
freft to move, as they are Entirely retrranged*into large crystals. 
Mr. N. P. Ames, of Springfield, Mass!, who has observed numerous 
interesting facts bearing upon this subject, informs the author, that 
if a bar of tempered steel, bent in the form of a semicircle, be 
heated on the inner side, when the heat has reached a certain point, 
the bar may easily be bent around, and made to curve in the oppo¬ 
site direction. .He states that, uhtil the moment when the requisite 
temperature is acquired, the bar does not yield ; but at thi^ moment 
a change takes place, which is distinctly felt in the hands, and the bar 
at once bends. He carefully nieasured the inner and outer curves of 
the bar,'after thus bending it, and found them of the same length as 
before. This shows that there had been no compression of the par¬ 
ticles on the inn^r side, wliich would have shortened that side, and 
therefore, also, that there was actually a removal of particles from 
the inner to the outer side. He observes, moreover, that the elasti¬ 
city of the inner and outer sides was the same, which would not have 
been the case, were the former compressed. By the old method of 
restoring a warped sword-blade, it was rendered unequally elastic, 
and would spring more easily on one side than the other; but by 
the means hwe explained, thq elasticity is perfectly equal on bqth 
sides. Here, then, there is a change in the position of the particles 
throughout the bar, produced by a temperature very far short of fu¬ 
sion. The same experiment was often repeated, and'he found that, 
at pvery timd he bent the steel, the temperature required was a little 
above that at which it bent'the preceding time.' ' • . 

The change wfiich takes place by friction or long-repeated con- 
cussioh, is probably owing.to the combined actiofi of the heat thus 
excited, and the vibration that takes place. Mr. Ames states in¬ 
stances in which a large bar of iron, used as an axle through a 
heavy wheel of .cast iron, broke'square off in the middle, after use 
for a few.months; and in one instance, there were two other frac¬ 
tures on either side of the centre. In these instances, the bar was 
rendered-coarsely crystalline, and was wholly. unlike the' brigipal 
iron. The accident which took place in* 1842, on the Versailles 
railroad, was owing to the breaking of an axle, which was rendered 
brim^ by the same cause. ' • 

^ne change wWch* takes place by heating gently certain dimor¬ 
phous substances^ hrb othe]^ examples of a reorystallization without 
fusion. , •' ' 

88. With otir present' kiiMlItedgej it is irhpossible to distinguish, 

13 
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in all instances, the minerals that have beenibrmpd by the several 
methods just described. This subject is. b^ginnirig to receive im¬ 
portant development% from the discoveries in galvanic science. 
Already Becquerel, Crosse, and Bird/ by the application of. a' weak 
.galvanic power, have been enabled-to crystallize several species 
which had before defied the powers of,art; among these are .the 
sulphurets of several of the metals, quartz, sapphire, carbonate of 
lime, and many of the pure metdis. « ' 

The investigation^ also ofi Mitscherlich, Rose, and Berthier,*on 
the production of several of the mineral species by heat, have much 
extended'the limits of our knowledge on this subject. Milscherlicht 
found in the scoria from different liirnaces in Jt^ahlun, Gaspenberg, 
and various parts of Germany, perfect crystallizations of pyroxene, 
mica, chrysokte, and also several otiier compounds which Jiave not 
hithertc been met with in the mineral kingdom. These were so situ¬ 
ated that there could be no doubt that they resulted from the beat of 
the furnace. Artificial crystals of specular ijon presenting the form 
of a rhombohedrou with the terminal angles deeply truncated, have 
been observed by the same author in a pottery furnace at O.ranien- 
burg.l Bcrthier,§ by mingling in a crucible, silica, lime and mag¬ 
nesia, in the requisite proportions for forming pyroxene, and sub¬ 
jecting the whole to a Iiigh Heat, succeeded in-obtaininjg crystals of 
this niitieral. When the oxygen of the lime and magnesia was in 
equal proportions, he obtained the ordinary pyroxene; and when 
in the proportion of one of the former to two of the latter, the pro¬ 
duct was identical with the variety of pyroxene from Finland 
analyzed by Nordenskiold. ,M. Rose, of Berlin, has obtained similar 
results. Crystals of feldspar, possessing in perfection the form, 
cleavage, and other characters of this species, have been observed 
by Kersten in the furnace of Saugerhausen.li This observation is 
one.of peculiar interest; from the general diffusion.of this species in 
rocks supposed to be of igneous origin. Mitscherlich attempted to 
form this species ^by heating the mingled constituents, but obtained 
only a porcellanous or vitreous mass. 

To the agency of fire we may safely refer those mineralsMoccuir- 
ring in primary rocks which have not proceeded from th^decom- 
position of other species, subsequent to the formation of the rock ; 
also those species sublimed by volcanic fires and crystallized.in 
consequence, in .or-upon volcanic rocks.- While those, minerals 
which are peculiar to secondary rocks are in general the result of 
aqueous solution. The same aqueous mode of formation has ope¬ 
rated in. the production of many of the species occupying cavities in 
volcanic and trap rocks. Such is very evidently the origin of the 

* Ijsad. and Ed. Jour. X/d76. ' * 

t Aim. de Chim. XXIV, .S55. . - . 

t Asfl. das Min«, 1833, 1, p. 116. ' Ann. de Togg. 1836, p. ^0. 
$Ann.deCh:x!XIVi*376. . v 

II Ann. de Togg- VoL XXXIII, Nos. 81 and 32;.Ann. de Ch. LVIi;2l9. • 
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geodes of chalcedony filling thfese cavities, as its frequent stalactitic 
forms and the arrangement i5f its colors in layers, plainly indicate. 
Many of the Zeolitic minerals have* similarly originated from 
yaters percolating- through the rock, and filtrating into the cavities 
they occupy. 

Many pf the mineral species, particularly those resulting from 
the decomposition of other species, cannot correctly be attributed to 
either of theSe modes of formation; but are t^ie immediate effect 
of *decomposition. For example, crystallized alum found in 
volcanic district is the result of a crystallization immediately'fol¬ 
lowing- the .Union of the constituents, one of which, the sulphuric 
acid, originates from volcanic action. Gypsum is another frequent 
instance of this mode of formation. Under the same head should* 
be included many of the metallic, salts which proefeed from the 
decomposition of other ores of' the metals, and crystallize hnmedi- 
ately on their formation, without a previous solution. 

CAUSES OP SiCONDAUy PLANES. 

» % 

89, Beudant, in his Treatise on Mineralogy,* in which this sub¬ 
ject has received some attention, states as the principal cause of 
secondary planes, the hature of the solvent^ and of the substances 
it holds in solution. 

.He remarks, that when the solvent contains, mechanically s\xs‘ 
pended, minute particles of foreign matter, the crystals formed 
contain more or less of these foreign particles regularly arranged, 
either in concentric layers with the laminge of the crystal, or in the 
direction of a diagonal, or occasionally intermingled without regular 
order; and -that the crystals thus impure, are more simple and 
regular than those obtained from a clear liquid; Crystals of quartz 
are seldom perfectly regular bipyramidal prisms,'except when they 
contain large portions of chlorite or oxyd of iron. But if the sol¬ 
vent contains other substances in solution^ eithel’ solid, liquid, or 
gaseous, secondary forms are usually produced. “ Common salt, 
crystaflizing from pure water, presents,'almost invariably,, a cubic 
form. But in a solution of boracic acid, it al wdys occurs with trun¬ 
cated angles,”, (fig. 2, PI, I.) The Rev. E. Craig, in an interesting 
article on Microscopic Chemistry, in the Lond. and Ed. Phil. Mag. 
and Jour.^of Science, July, 1836, p. 13, states the following remark¬ 
able transformations in crystals of carbonate of copper, produced 
by a change in the nature of the solvent: “ If sulphuric acid be 
added tn carbonate of; copper, crystals speedily appear, presenting 
the form of-six-sided tabular prisms. Add a little ammonia, the 
form is changed entirely to a long rectangular prism with tiie angles 
replaced. Add a little more alnmonia, and the form changes to 

» Traitd ^[^mentaira c|e S. Beudant, 2 vota. 8vo. 1830^ 2d ed.; T. 

T. p. 189- ! • 
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several varieties of the rhombic Octahedron: a little nitric acid 
restores again the form of .the rectangular psism. In all these .suc¬ 
cessive changes, it is not that a few crystals of another form have 
been superadded, but each time the metamorphosis is sfcen to take 
place in the whole mass.” 

There are many evidences that the same cause nas'operated w 
nature to produce the peculiar secondary planes a crystal presents. 
Arragonite, in iron i^ines, crystallizes in very acute pyrtimidal crys¬ 
tals ; but in the gypsum clay^, jiccompanying the saliferous deposits, 
it always appears in prismatic crystals, grouped so as to forna hex¬ 
agonal prisms. Other similar instances might be added; but this 
will'suffice to establish the fact, that secondary planes often arise 
from thp peculiar nature of the solvent. 

Another cause may be the electrical state of the rock supporting 
the crystal, and also its nature. IVL Planiava’has observed that, in 
some instances, in which the form of the floating crystal was 
the primary, it assumed secondary planes jas'soon as it attached 
itself to the sides of tlie vessel.* From the nature of crystallogenic 
attraction, it must be influenced by the electrical excitement of sh’r- 
rounding bodies, and in some circumstances, it may be atfected by 
the electrical state of the atmosphere. • 

In some instances, secondary planes proceed from some perma¬ 
nent peculiarity in the molecule; for, without this supposition, we 
cannot account for the invariableness in the occurrence of a pnrticr 
ular secondary form of some minerals; for example, the prismatic 
form in quartz, whose primary is a rhombohedron; From some 
preceding remarks, the reader may have already deduced, Ih^il a 
certain degree of force of attraction is connected with axes o.f a 
certain and definite length, and that secondary planes result from 
a variation of this relation. With respect, then, to the molecules 
of quartz, we may conjecture that they are pexmanently modified 
in this or some similar manner.t 

Very important discoveries would fully repay, beyond doubt, for 
an extensive series of experiments on this, as yet obscure, subject. 
Fr^im the late rapid improvements in science, we may be*encour- 


* Kastndr's Archiv. X, 42; dted in Fcrussac’s Bulletin. 

t Prof. iVecker has attempted to explain the origin of secondary planes by the general 
principle. that the tendency in crystab is to hssume the form of their molecules.'. It is 
«(^rcnt 'lhat Uic more complicated the crystal, the nearer is the approximation to a 
s^erietd or spheroidal form. Prof. N. conceives that each molecule as well os each solid 
farmed by their union, has different axes of attraction, of different degrees of ene^y, 
arranged ^mraetricallyin groups, around the principal or stronger axes of attraction. The 
effect of 0 MtacIc.s, such as the attraction exerted by mediums, by interposed bodies, by the 
molecular attraction of the molecules themselves when arriving both'in too great numbers 
and too rapidly towards thc^amc point, will be tlic annihilation^f the weaker axes, and 
instead of a large number of tangential planes, one at each extremity of. each axis, the 
number is reduced, ahd by .the .increase of obstacles, the crystal formed pmy become a 
simple solid like the primary forms. According to this l^icory (he tardoneym.nallhre is 
to piodoce Complex fufifOMt and Uie simple forms are' the lesgU of various imluences sus¬ 
pending or counteracting the action of the weaker'axes. 
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aged to hope that ere long thil entrance to one of the innermost 
recesses of the works.of nature will bd thrown open, and (hat the 
qHalities of atoms,‘or molecules, their forms and peculiarities, will 
soon be fully understood. Its connection with the science of chem¬ 
istry, and other physical sciences, render it deserving of very minute 
experimental r^earch. Beautifully and^truly was it long since 
remarked by GuUelmini, in his work on CrystaLlization —an author 
who, though afterwards forgotten^ had a clearer insight into the 
nature of crystallizatiom, tlian any o^his cotemporaries, and many 
of his successors—p. 144: “ Crystallisatio georaetrizantis naturse 
opiis quoddalu gst, et sane mirabilissimum; dignum ideo ut totis 
ingenii viribus totfique mentis contentione exquiratur, non quod 
spectet tantam amcenitatem et voluptatem, qua; mirajjilium scientiam 
conseqiittur, veram etiam ob maximam in re physiea utilitatem; 
videtur quippe Nature hie sq prodere, et omni exuta velatmne non 
qualis esse potest, sed qualis actu est sese prsebere conspiciendam.”* 

* “ Cryntallization is a peculiar and most admirable result of Nature’s gcomriry, worthy 
of being studied with all the power of genius, and the whole energy of the mind, not on 
account of tlic delight which always attends the knowl<*dgc of woiideis, but bi'cause of its 
vast importance in revcaUpg to us the secrets of Nature; for here slie docs, as it were, 
betray herself, and‘ laying aside all disguises, permits us to bciiold,'Dot merely the results 
of her operations, but the very processes Uiemselvcs.” 
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CHAPTER I. 

CHARACTERS DEPENDING ON IIGIIT 

90. Light may be either reflected^ tra7ismiifedj or emiUed. 
The characters ot mineials thus produced are of live kinds :— 

1- Lustrl ; depending on the power anif maimer of reflecting' 
light. 

2. Color ; depending on the kind of light reflected or trans- 
milted, 

3. Diaphaneity; depending on the power of transmitting 

light. 

4. Rlfractioxv; depending on the manner of transmittifio’ 
light 

5. Phosphorescence ; depending on the power of emitting 
light. 

LUSTRE. 

91. The lustre of minerhls arises from the nature of their surfa¬ 
ces, which causes more or less of the light incident upon them, to 
be reflected. A variation in the qnantiti/ of light reflected, produces 
different degrees af intensity of Itistre ; a variation in the nature 
of the reflecting surface, produces different kinds of lustre, 

a. The kinds of lustre are six, and are named from som^j famil¬ 
iar object, or class of objects, which exhibits them. 

1. Metallic: the usual lustre of metals. Imperfect metallic lus¬ 
tre is expressed by the term sub-metallic, 

2. Vitreous: the lustre of broken glass. An imperfectly vitreous 
lustre is termed suh-zitreous. The vitreous and sub-vitreous lus- 
tres,are the most common in the mineral kingdom. Cluartz possesses 
the former iu/iu eminent degree; calcareous spar often the fatten 
This lustre may be exhibited by minerals of any color, and each 
case resembles the lustre of broken glass 5f the color of the mineral, 

3. Resinous ; lustri of the yellow resins, as benzoin. Ex. opal, 
and some yellow varieties of zinc blende, 

4. P^rly : ex. laic, native magnesia, stiibitc, dec. When the 
pearly llvre is-also'sub-metallic, the term metallic-pearly is applied. 
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6. tSilki/ : like silk; it is the i;psult of a fibrous structure. Ex. 
fibrous carbonate of liipe, fibrous gypsum, ami many fibrous min¬ 
erals, more especially-those whicli in other forms have a pearly 
lustre. 

6. Adamantine: the lustre of the diamond. When also sub- 
metallic, it is termed metallic-adamantine. Ex. some varieties of 
carbonate of lead, and dark red silver ore. 

h. The degrees of intensity are denominated as follows;— 

T. Splendent*: when the surface inflects li^ht with great brill¬ 
iancy, aiul gives well defined images. Ex. Elba iron ore, tin ore, 
some specimens of quanz and pyrites. 

2. Shining : when an image is produced, but not a well defined 
image. Ex. calcareous spur, celcstine. 

3. Glistening : wlien there is a genera! reflection from the sur¬ 
face, but no image. Ex. talc, copper, pyrites. • 

4. Glhnmermg: when the reflection is very imperfect, and ap¬ 
parently from points scattered over the surface. Ex. flint, chal¬ 
cedony. 

A mineral is said to be dull when there is a total absence of lus¬ 
tre. Ex. chalk, the ochres, kaolin. 

These different degrees and kinds of lustre are often exhibited 
differently by unlike faces of the same crystal, hut always similarly 
by like faces. The latefal faces of a nght square pnsm may thus 
differ from aterniinal, and in the right rectangular prism the lateral 
faces also-may differ from one another. This is an immediate con¬ 
sequence of the fact, chat unlike faces are produced by unlike crys- 
tallogenic axes. 

COLbR. 

• 

92. In descriptions of the mineral species, it is usual to notice 
both the external color, and tliat which the mineral presents when 
abraded with a file. The latter is the most important character in 
distin^iishing minerals, for it seldom varies in jhe same species, 
though externally the mineral may present many shades of color. 
The mineral species are liable to so many accidental mixtures of 
foreign substances, that, in general, little reliance can be placed on 
the external cblor. Tlie metals and the metallic oxyds are among 
those species, which are the least subject to variation. 

The color obtained by abrasion, which usually corresponds with 
that of the powder, is included under the XexmMreak, This term 
includes also the lustre produced -by abrasion. 

The following eight colors have been selected by Werner as fun¬ 
damental, to facilitate the employment of this character in the des¬ 
cription of minerals ; White, Gray, Black, Blue, Green, Yellow, 
Red, and Brown, , ’ , 

a. Metallic Colors, 

1. Copper-red: the color of copjier; copper—less perfectly, cop- 
p<*r nickel. 
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2. Bro7}ze~yellow: the color of bronze; magnetic pyrites. 

3. Brass-yellow : copper pyrites. 

4. Gold-yellow: native gold. , ^ 

5. Silver-white : native silver, less‘distinct in arsenical pyrites. 
(5. Tin-white: mercury, tin-white cobalt. 

7. Lead-gray: galena, molybdena. 

8. Steel-gray : nearly the color of fine grained steel on, a recent 

fracture; native platina, and palladium. . . • 

' f ■ * 

b. Non-hietallic Colors. 

A. White. » 

1. Snow-white : carrara marble. 

2. Reddish-white: some varieties of calcareous spar and quartz, 

&>c. • . ( 

3. 'Xellowish-white: some varieties of calcareous spar and quartz. 

4. Grayish-white: the same examples. 

5. -Greenish-white: talc.' ^ ■ , 

6. Milk-white: wliite, slightly bluish; some varieties of Chal¬ 
cedony. 

B. Guay. 

1. Bluish-gray: gray^ inclining to a dirty bluc^color; some va¬ 
rieties of limestone. 

2. Pearl-gray: gray, mixed with red and blue; horn silver, 
Finite. 

‘3. Smoke-gray : gray, with some brown ; flint. ^ 

4. Greenish-gray : gray, with some green ; cat’s eye, some va¬ 
rieties of talc. 

o. Yellowish-gray : some varieties of compact limestone. 

6. Ash-gray: the purest gray color; zoisite. 

C. Black. 

1. Grayish-black: black, mixed with gray, (without any green, 

brown, or blue lints;) basalt, Lydian .stone. ^ , 

2. ^e/lJe^6/ac^^.• *pu^c black ; obsidian, black tourmaline. 

3. Greenish-black: pyroxene. 

4. Brownish-black : bituminous coal. 

5. Bluish-black: black cobalt. 

D. Blue. 

1. Blackish-hlm: dark varieties of blue malachite. 

2. Azure-blue: bright blue with a little red; pale varieties of 
blue pialachitc, bright varieties of lapis-lazUli. 

• 3. VioleMuc : blue mixed with red ;, amethyst, fluot spar. 

4. Ldvender-hlue: blue with some red -and much gray; litho- 

marge. . . 

5. Prussian-Wue, or Berlin blue: pure blue; sapphire, kyanite. 
Smadt-hlue: sofne varieties of gypsum. 

7. Indigo-hlue : blue with black-and green ; blue toprpfialme. 

8. SkyMue: pale bluA with a little greeny the* color or the 

clear sfty. It is called mountain blue by painters. ■ ‘ ' 
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E. Green. 

1. Verdigris-green:, green inclining to blue; some varieties of 

feldspar. • 

2. Celandine-grem green with bine and gray ; some varieties 
of talc and beryl. It is the color of the leaves of the celandine, 
(Chelidonium majus.) 

3. Mountain-green : green with much blue ; beryl. 

4. Leek-green : green with some brown ; the color of the leaves 
of garlic ; distinctly seen in prase, a variety of quartz. 

5. Emerald-green: pure deep g5cen; emerald, imperfect in 
green malachite. 

^.Apple-green: light green with some yellow; chrysoprase va¬ 
riety of quartz. 

7. Grass-green : green with more yellow ; green diallage. 

8. Pistachio-green: green with yellow and some brown; epi- 
dpte. 

9. Asparagus-green pale green with much yellow ; asparagus 
stone. 

10. Blackish-green : some varieties of serpentine. 

11. Olive-green: pale green with much brown and yellow ; 
olivine. 

12. Oil-green*: lighter green with more yellow and less brown; 
the color of olive oil; beryl, pitchstone. 

13. Siskin-green: lightgreen, much inclining to yellow; uranite. 

F. Yellow. 

1. Sulphur-ycUotD: native sulphur. 

2. Straw-yellow: very pale yellow ; some varieties of topaz. 

3. Wax-yeilow: yellow with gray and some brown ; zinc 
blende, opal. 

4. Honey-yellow • yellow with some red and brown ; calcare¬ 
ous spar. 

5. Lemon-yellow: pure yellow ; native sulphur, orpiment. 

6. Ochre-yellow : yellow with brown ; yellow efehre. 

7. Wine-yellow: pale yellow with some' red and gray ; topaz 
and flubr. 

8. Cream-yellow: pale yellow with some red and a tinge of 
brown ; some varieties of hthomarge. 

9. Orange-yellow : yellow inclining to red; orpiment. 

G. Red. 

' 1. Aurora-red: red with much yellow; some varieties of realgar. 

2. Hyadnth-red: red with yellow and some brown ; hyacinth, 
garnet. 

3. Brick-red: polyhalkei some varieties of jasper. 

4. Scarlet-red: bright red with a tinge of yellow ; cinnabar. 

6; Blopdf-red :* red with some yellow and black; pyrope. 

(5. Flesh-red: pale red with gray and some yellow ; barytes. 

7. Carmine-red: pure red; ruby sapphire. 
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S. Cochineal-red : red with some blue and gray ; light red sil¬ 
ver ore. 

9. Rose-red : rose quartz. ^ 

10. Crimson-red: red with some blue ; ruby. ^ 

11. Peach-hlossom-red : red with white and gray ; lepidolite. 

12. Columbine-red: rod with some blue and much black ; garnet. 

13. Cherry-red: dark red with much blue and brown ; spinel, 

some varieties of jasper. ^ 

14. Ih'ownish-rod : jasper, brown iron ore. 

H. Brown. 

I. Reddish-brown : garnet, zircon. 

2. Clove-brown : brown M-ith red and some blue; axinite. 

3. Hair-brown: brown with some yellow ar?d gray ; wood opal. 

4. Broccoli-brown: brown, with blue, red, and gray; zircon. 

5. Chestnut-brown : pure brown. 

6. Vcllowish-brown : common jasper. 

7. Pinchbeck-brown : yellowish-brown, with a metallic or metal - 
lie-pearly lustre ; .sei^eral varieties of talc, bronzite. 

8. Wood-brown : brown with yeltow and gray,; color of old 
wood nearly rotten ; some specimens of asbestos. 

9. Liver-brown : brown, with some gray and some green ; jasper 

10. Blackish-hrovm : bituminous coal, brown doal. 

c. Peculiarities in the Arrangement of Colors. 

Play of Colors. Several prismatic colors appear in rapid suc¬ 
cession on turning the mineral. This property belongs in perfec¬ 
tion to the diamond ; it is also observed in precious opal, and is 
most brilliant by candle light. 

Chojige of (Jolors. Each particular color appears to pervade a 
larger space than in the play of colors, and consequently the sue 
cession produced by turning the mineral is less rapid. Ex. Lab¬ 
rador feldspar. * 

Opalescence. A reflection of a milky or pearly light from the 
interior of tiic specimen. It is observed in some variety of opal, 
and in cat's eye. 

Iridescence. Fixed prismatic colors in the interior of a crystal. 
It is the effect of fracture. 

Tarnish. A metallic surface is tarnished, when its color differs 
from that obtained by fracture. 

A surface possesses the steel tarnish, when it presents the super¬ 
ficial blue color of tempered steel. Ex. Columbite. 

The tarnish is described as irised^ when it exhibits fixed pris¬ 
matic colors. Ex. specular iron ore from Elba. Variegated copper 
ore is an instance of common tarnish. 

Dichrolsm. Some crystals, viewed by transmitted light, present 
diffetent colors in different directions. This property is termed 
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dichroism^ derived*from a Greek word, signifying tiro colora. This 
property is exhibited bnjy by crystals which have at least two kinds 
of axes, and tlie dijierent colors are observed in the direction of the 
different axes. It •exis^^jjpfrtourmalinc, lohte, mica, &,c. Mica is 
nearly opaque in one direction, while it is transparent in another * 
It also presents different colors in these directions. 

• DIAPHANEITY. 

' . , • 

03. The Diaphaneity of a mineral is its capability of Iransmil- 
ting the rays«of light. The following terms arc adopted to express 
the different degrees of this property. 

Transparent: when the outline of an object, behind the mineral, 
js ptnfectly distinct. Gypsum, quartz. , 

fSubtransparent: when the object is seen, but Us outling is not 
distinct. 

Translucent: when the object is not visible, but light is trans¬ 
mitted. Carrara marble. 

Subtranslucent: when merely the edges transmit light, or are 
translucent. 

When no light is transmitted, the mineral is said to be opaque. 

This property occurs in every degree in the mineral kingdom, 
from a perfect opacity to a jierfect transjiareiicy, and most minerals 
present, in their numerous varieties, nearly all the diirerent shades. 
Few minerals, except the metals, are perfectly ojiaquo. 


REFRACTION. 

94. A full treatise on the refraction of Us^ht belongs more espe¬ 
cially to a work on ojUics ; the remarks m this place will, therefore, 
be brief. 

a. iSiviplc refraction. If we look into a cup obliquely, at such 
an angle that an object at its bottom is just concealed from view by 
Us. sides, on filling the cup with water, this object will become 
visible. 

This is owing to a bending or refracting of the rays of light, 
by the water. Tliis effect is termed refraction^ and is produced 
by all transparent bodies, whether solid, ^ 
liquid, or gaseous. 

'Pile part of the ray AED, within the wa¬ 
ter, is nearer the perpendicular BC, than if 
it had proceeded in its original direction 
AE; or, if we consider the ray as passing 
from the water into the air, the part, AE, 
is farther from the same perpendicular than • 
if it had proceeded in the original direction 
1)E. We have therefore this important principle : TAghtj in pass¬ 
ing from a rarer to a dmser medium^ is refracted towards the 
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q)erpendicular ; if from a denser to a rarer, it is refracted from 
ike perpendicular. 

It has been proved by experiment, that at whatever angle we look 
at the surface of the water, there will be a constant ratio between 
AB and CD, provided the eye and the object are at the same dis¬ 
tance, A and D from E. That is, if AB is twice the length of CD, 
viewing it at one angle, it will be twice at every other angle, until 
the eye is perpendicular over the object D, when there is no refrac¬ 
tion. But AB is thfe sine of- the angle AEB, which is the angle of 
incidence^ CD, the sine of tiie angle CED, which is the angle of 
refraction. This principle may therefore*be thus stated: 

The shie of the angle of incidence hears a constant ratio to 
the sine of the angle of refraction. 

This ratio, is termed tlie index of refraction. In water,,the ratio 
is as l.,336 to 1. 1.336 isthcrefore the index of refraction of water. 

b. Double refraction. A line viewed through a crystal of trans¬ 
parent calcareous spar, (often called Iceland spar, as it was first 
obtained on that island,) appears to be doulde. One image is obser¬ 
ved by the usual refraction of the light, while the second is perceived 
by means of an extraordinary refraction. If the crystal is placed 
over a point, and turned around, one image, that produced by the 
extraordinary refraction, will appear to revolve around the other. 

'rhis power of producing double images is termed double refrac¬ 
tion. It may be observed in every direction through a crystal of 
Iceland spar, except in that of the vertical axis. The vertical axis 
of the crystal is therefore termed the axis of double refraction^ 
since, in its direction, the ordinary and extraordinary ray coincide. 
Double refraction increases from this axis, where it is 0, to a plane 
at right angles with it. 

in some instances, the extraordinary ray is situated between the 
ordinary ray and the perpendicular; in others, itisexterior to this 
ray. The former possess a greater index of refraction for the 
extraordinary then for the ordinary ray, and the axis is called, a 
positive axis of double refraction. The latter have a less index 
of refraction for the extraordinary than ordinary ray, and therefore 
a negative axis of double refraction. ^ 

Ail crystals possess the doubly refracting structure, excepting 
rnonometric solids, that is, the cube, octahedron, <fcc., &c. Some 
crystals contain two axis of double refraction, or two directions in 
which the ordinary and extraordinary rays are coincident, and 
where, therefore, double refractioais not seen. 

We remark, preliminary to an explanation of this distinction of 
crystals, into those with one axis, and those with two, that the 
molecule of a right rectangular prism has three principal sections ; 
one through the vertical axis and the longer horizontal, another 
through the vertical and shorter horizontal, and a third through 
the two horizontal axes. These three planes of section intersect 
at right angles, and are called the axial planes of the ellipsoid, two 
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of which arc vertical, and one horizontal. With this explanation, 
we proceed. 

If the molecule is eSMUpsoid of revolution^ in which the two 
vertical axial planes are equal Ulipses^ there is but one axis of 
double refraction. 

If the molecule is an ellipsoid, not of revolution, in which the 
two vertical axial planes are unequal ellijyses, tlicre are two axes of 
double refraction. 

The crystals of one axis are incluclcd in the dimetric and hex- 
ag^onal systems; those of two axes, in the trimctric, monoclinate, 
dtclihate, and triclinatc systems. 

I 

PHOSPHORESCENCE. 


95. Phosphorescence, or the emission of light by njinerals, may 
be produced in different ways : by friciioyi, by Aeaf, or by er„posure 
to the light of the sun. 

By friction. Light is readily cyolved from quartz, by the fric¬ 
tion of one piece against another, and merely the rapid motion of a 
feather across sotne specimens of sniphurct of zinc, will often elicit 
light, more or less intense, from this mineral, b'riction, however, 
will evolve light from a few only of the mineral species. 

By heat. Fluor spar is very beautifully phosphorescent at the 
temperature of about 300° P. Different varieties give off light of 
different colors ; the chlorophane variety, a splendid emerald green 
lightothers purple, blue, and reddish tints. This phosphores¬ 
cence may be observed in a dark place, by throwing the pulverized 
mineral on a shovel heated below redness. Some varieties of white 
limestone or iharblc emit a yellow liglit, when treated in the same 
manner. 

By the application of heat, minerals lose their phosphorescent 
properties. But on passing electricity through the calcined mine¬ 
ral, a more or less vivid light is produced at the time of the dis¬ 
charge, ahd subsequently the specimen when heated will often emit 
light, as before. The light is usually .of the same color as pre- 
vious*to calcination, but occasionally is quite different. The fol¬ 
lowing table contains some of the results of T. J. Pearsall’s* inves¬ 
tigations : the second column gives the color of the natural phos¬ 
phorescence ; the third, the color induced by electric discharges. 


Green fluor from CJom 
wall. 


S .Rosc, ending with or-' 
ange. 


B—1*2 dischargtis ; bright green, end¬ 
ing with purple, 36 discharges; green, 
almost as intense as natural. 


Green cubes liom Wear 
Dale, Cumberland. 

Pale yellow cubes from 

GersdoriT. 

< 

Massive fluor from Der¬ 
byshire. 


I Deep blue and purple. 

I Green and violet. 

> Dull green and pink 
V of short duration. 


S 20—40; greenish, then violet, ajid 
^ finally fine purple. 

S 13,31, .36 discharges ; yello 
^ finally purple. 

’ ^ 24 discharges ; yellowish. 


• .Totir. of Royal Institution* Vol. I, pp. 77 nnd 367. Ann. de eh. XIJX. 337. 
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The light induced by electricity is in general less intense than 
that of the unaltered mineral, but is much increased by a repetition 
of the electric discharges, and in some vafieties of fluor it may be 
nearly or quite restored to its former brilliancy. It has also been 
found that some varictitis of lliior, and some specimens of diamond, 
calc spar, and apatite, which are not naturally phosphorescent, may 
be rendered so by means of electricity. A dozen discharges through 
a non-phosphorescing siatuaiy marble in powder, caivsed it to emit 
a yellow light wIipr subsequently healed. Lloctiycity will also in¬ 
crease the natural intensity of the phosphorescent light. 

Acquired pliospliorescence is not equally permanent, however, 
with the natural. On 21 days of exposure to the light, according to 
Mr. Pearsall, many specimens lost partiallv, and some entirely, this 
property ; in others, the color of tlie light was c-ianged ; and genc^ 
rally to purple and orange tints. U laid away in a ilark room, they 
retained this projicrty lor a much longer ])eriod of time. 

Mr. JVarsall also states that some colored lluors that had been 
rendered wiiite by calcination, received a bluish or reddisli tint, by 
means of rcj)cated electrical discharges. 

Liif/it of the sun. The only substance in which an exposure to 
the light ol the sun produces very apparent phosphorescence, is the 
diamond—some specimens seem to be destitute of "this power. 


CHAPTKR.IL 
K h E C T KI C IT Y. 

96. I’he means oJ'developing electricity in minerals, are friction 
and heat. 

1. By Jrictmn. There is no line of distinction among the mine¬ 
ral species, separating them into those of resinous and those of vit¬ 
reous eler.tricii.y. The same mineral in its different varietje^ often 
presents both kinds, and frequently the two arc exliibited by the 
same specimen. This character is, therefore, of little importance to 
the mineralogist. 

2. Jiy heat. The effect of the application of heat on some tninc- 
- rals, is the developmeui of electric polarity. This property be¬ 
longs, in a remarkable degree, to«tourmaline and borucite. These 
minerals usually occur in lieinihedral crystals, the one under the 
form uf a three or six-sided prism, (secondary to a rhombohedron,) 
dilfereiitly lenninated at its extremities; the other in that of a cube, 
with Its opposite solJd angles dissimilarly replaced. M. Becquerel 
remarks concerning the tourmaline:* “At 30®C,electrical polarity 


• Ann- tie rli. XXXVII, 1, Brrwslcr’s Edin. Jour. X, 50, 1829. 
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was sensible ; it eontinued unchanged to as long as tiie tem¬ 
perature continued to.rise; if stationary an instant, "tiio polarity 
disappeared ; but shortly manifested itself rcuersed, when the tempe¬ 
rature commenced to decline. If but one end of the crystal was 
heated, the crystal was unpolarized, and when two sides were 
unequally heated, each acquired an electrical state independent of 
the other.” 

The most modiGed end of tourmahiie is usually the positive or 
north pole. *Thc sa ni* is true of boracite, .vhoge opposite poles are 
exhibited at the’ opposite angles. The powder of tourmaline is 
also pyro-electric. 

The usual'method of ^. b&civing the polarity of toaxmalinc, is to 
place the heated crystal oa :• brass support, which turns on a pivot 
like a magnetic needle. j^resenting fltc poles of a magnet, it 
will be fbund that llic u n d- (loh* of a magnet will atfract one ex¬ 
tremity of the crystjti rep' I ilie other. • 

The following is n ’'*=t <if tin aro-ehetrir minerals, a^ given by 
the Abhi Many, wstl ....e riiUi .f those who first noticed their 
pyro-electric propertij ^ 


Tourmaline, Lmiery^ 
Topaz. Cantmi. 
Axinite, BrartL 
Boracite, HaUy. 


It 


Mesotype. 
Prehnite, 
Oxytl of zinc. 
Sphene. 



Brewster has added the following : 


Calc spar 
Yellow be;yl- 
Heavy spar. 

Celestine. 

White lead ore. 

Fluor spar, (red and blue.) 
Diamond. 

Orpiment. 


Aiialcime. 

Amethyst. 

Hnartz, (Dauphin y. 
Idocrase. 

McIIiic ? 

Sulphur, (native.) 

Garnet. 

lolite. 


To these should be added, 


Electric calamine. Enclose. 

Khodizite. 


Hausmann and Heinrici have made experiments on the power 
of minerals to conduct electricity, and have arrived at the following 
conclusions .-—that the native metals are the best conductors, next 
the sulphurets, next the oxyds. Lustrous melalUc crystals arc good 
conductors, and unmetallic crystals in general, bad conductors. 
The more metallic sulphurets conduct better Jlian those, like blende, 
which are imperfectly metallic in lustre. Anatase from some lo¬ 
calities i's a bad conductor, aijd from others a good conductor. 
Rutile is a bad conductor. The diamoud conducts electricity badly, 
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while ^rapliite and anthracite are g:ood conductors. Magnetic iron, 
titanic iron, and columblte, are good conductors, while chromic iron 
scarcely conducts electricity at all. Ulack hornblende and pyrox¬ 
ene are good conductors, and diopside almost an isolator. 

The conductility of a crystal is often different in a transverse di¬ 
rection from what.it is in a longitudinal. 


CHAPI^^R in. 

MAGNETISM. 

» • 

97^ Magnetic polarity and attraction is exhibited by only one of 
the ores of iron. 'Phis ore often possesses these characters in an 
eminent degree, and when arranged in the form of a' horse-shoe 
magnet, will lift very heavy weights. 

Several of its ores, however, are attractable by the maghet^ 
though not possessed of magrietLp powers themselves. This may 
be observed, by presenting the orainary steel magnet to the mineral 
reduced to a coarse powder : if the particles are susceptible of mag¬ 
netic influence, they will adhere to the applied magnet. The trial 
may be made with far more delicacy, by bringing the specimen near 
a suspended magnetic needle, and observing whether it causes the 
needle to vibrate. This character serves to distinguish a few of the 
mineral species, which otherwise have very close resemblances ; es¬ 
pecially, magnetic iron ore from specular iron, and magnetic pyrites 
from common pyrites. Tile native magnet is a variety of magnetic 
iron ore. 

The metals cobalt and nickel are also said to be attractable by 
the magnet; and llreithaupt has lately shown that itidivm should 
be added to the nbniber. 

Many minerals become attractable by the magnet, only aft^r un¬ 
dergoing the high heat of the blowpipe; this is the result oi a par¬ 
tial decomposition. 


CHAPTER IV. 

SPECIFIC GRAVITY. 

98. The specific gTavity of a mineral is its weight, compared 
with that of another sulistance of «qual volume, whose gravity is 
taken at unity. If a cubic inch of any mineral weighs twice as 
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much as a cubic inch of water, (water being the unit,) its specilic 
gravity is 2, if three times as much, its specific gravity is 3, *fcc. In 
the case of solids or Htfnids, this comparison is usually made with 
water; but when the substance a gas, atmospheric air is assumed 
as the unit. “ 

If results from the nature of a fluid, that the weight lost by a solid 
immersed in water, is equal to the weight of an equal volume of 
water. The. determination of specific gravity is, therefore, a very 
simple process. ,Wc ascertain the weight out ofi water by weighing 
it in the usual manner ; we then determine the weight in water; 
and the loss by immersion, or the ditfercnce of the two weights,-is 
the weight of an equal volume of water: that is, if a mineral weighs 
120 grfiins out of water, but 90 op emersion, it has lost 30 grains, 
which is the weight of a volume of water ecjual to that of the mine¬ 
ral. The mineral, consequently, weighs in this instance, 4 times as 
much‘as the water; for 4x30 grains,(weight of water,) equMs 120 
grains, which is the weight of the mineral. The rule for the pro¬ 
cess is, therefore, Divide the weight out of water^ by the^differ- 

ence ojf weig^hts obtained out and in water. 

The water cmpioye*d ‘for this purpose should be distilled, to 
free it'/rom all foreign substances. Since the density of water 
varies witli its tbmperature, a particular temperature has been se¬ 
lected for these experiments, in order to obtain uniform results: 
00° F. is the most convenient, and has been generally adopted. 

If a pajr of scales is used for obtaining the weight, they should 
1)6 exceedingly delicate, when perfect accuracy is required. For 
original investigations they should, turn with the lOOOth of a grain. 
The weights^MUst be selected with care, and should; vary from the 
twentieth of a grain to 120 grains. To weigh the mineral immer¬ 
sed in water, it may be attached to the scales by a single fibre of 
raw silk or a fine hair, and thus let down into a jar of water, care 
being taken that the scales be kept perfecfly dry. The attachmetit 
of the fibre of silk to the scales, may be made by means of a small 
hook attached to the lower part of one scale. For the ordinary in¬ 
vestigations of the mineralogist, in the determination of species, it 
will be found most convenient, if the scales are not provided with 
this-Kook, to mak^ a small iiole through the centre of one scale, and 
through'it nttacha horse hair permanently to the scale. By tying 
a slipping knot in the horse hair, the minerals under investigation 
may be ^tached and detached without diflicuUy, owing to the elius- 

ficity of the hair, . 

instrument called Nicholson’s .Arfeometer, is often substituted 
for the scales, and in many pascs is sufficiently accurate. 

M N is metallic cylinder; E, a leaden support for the 

mineral; A', a cup attached to M N by a piec(^of brasrf wire, Ir; a 
mn.fk.should be made at b on this, wire, a short distance above the 
liiie' to %ilich the instrument sirik^/when immersed in water. 

N 15 ’ 
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la Usin^ the instiiimuitit is inseilid into .i t til 
glttss-jd! contaiuiiii^ ■\\ratci, and Ui* ciipOplattd 
on A to receive the weights The wcitfhts I'm 
now added until the mbtvnnifnt smlis to the line 
at 6 1 his weight, which is to he noted and rnaik 

ed on the cup m called the bala/irc weiffht ot 
the instrument It will be pticcivcd aa we pio- 
ceed, that the specific eiavity ot no specimen of 
greater w^ght than the halanc weight, can he 
deteriiiined with this instiiiim iit, o\ccpt by chan 
ging the position ol the raaik b 
To ascertain the specihc gravity of a mmeial, 
place the spu mien on P, and idd sin h additional 
N ^rrs^ ^^eights asaie legnned U sinl the nistiumcdt to 
^ b, subti acting this additional weight fiom the bal 

anct weight gives the weight of the sjh ennen 
Next, place the s])ecinien on the leceptaclc C, and 
ln\ing immeised the v/liole again in the water, 
idd ueights to 0 till the iiistiiimciit again sinks 
to hj the weights iddul, tqual the weightVf an equal \olumeof 
watei We then dn idc as before the weight of the mini ial,by the 
weight of an equ il volume of wattM 

I’o insiiie acrinacy, those specimens should be scleefid which 
ale j»erf((tiyfue fiom foreign substances, and contain no \acuities 
If \a( inties exist, they may usudlly be lemoved by toa? stlt/ puliet 
tzi/ii, tlic inineial An tmpaJpnble powdoi is apt tu swim on 

tilt suiface, dllhough heavier than watei ' 

v\ much b^let method of detertmuing the specific gi^vity of 
poious minerals, is to lake a small h»ht glass bottle, contauinig 
ixaetly a thousand grams of distillecf water at the temperainrc 
fiO r, pom out a few diops and weigh it, then put in the pul 
xui/ed uimcial till tlie watci is ngain to the bum, and leweigh 
It the dUfeienee in the two weights is the specific gravity of lie 
mineul 

The mineralogist is so seldom rcqiiiied to lake the specific giavity 
of liquids 01 gases, that an explanation of the diffcieiit Ihetliods 
employed is unnecessary. * 


CHAPTER V 

CHARACTERS DEPENDING ON COHESION 

Thisi* characters are of three kipds —1. Hardness; 3. State of 
Aggregation, 3 Fracture 
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1 lIARDMSb 

*10 It IS a 1 ict ot comraou obseivation, that we may distinguisli a 
balder body from a softer, cuhet by attemptinfif to sciatoh the one 
with the olhei, oi by trying each with a file. Both the&t* methods 
are used by the minferaloffist in determining the h irdne*!s of the 
species, though *the latter is in most cases to be preleried. Both 
methods should be employed when practicable. CeUam varieties 
of Some minerals gi\e a low haidncss umihr the file^ owing 
either to impuiiUcs ot imperfect aggregation of tlie paiticles, whilst 
they saat(k»A luudei species, '•howiiig tliat the paiticlcs are 
haid, tilthoiigh loosoly aggiegated Chiastolitc, spinel and sap¬ 
phire, are common examjiles of this fact When the mmeial is too 
haid to heimpiessed by a. file, tlie peculiaiity ot the gwtiiig Sound 
will siiflire to the practi'^Ld ear • 

To gi\e a defmiic uharacter to the icsults obtained with respect 
to the haidncss of minerals, the distinguished Gtrmau niuieialogist, 
Mohs, has introduced a scale of hardness In oldci woiks on the 
science, the veiy indefinite teims hard, so/^, tendn , were cm 
ployed toixpiess the degrees of haidness Afu i\\ uds, inimiaK 
v\(re destribcd a$ hardei oi softei than glass oi than one anothci 
( (iiisequeutly, thcstnndaids we'e almost as nnmeionsas tlieuiuiei d 
sjiecies, and no information was conveyed to the puson imaeqii uiit 
(d with the species with which cornpaiison w is midi>, oi il ic- 
«]iiauited with the species, since many rninci ils vaiy sonicwh it in 
their haidncss, the statement was still iiidcfiiiitc, unless the paiticu 
lai saiicty w\s noted. The confusion and mcoricctuess thus 
mtioduced nu > the science, have been lemoved by the selection ot 
i few miiicidls of common ocruireiice as standaids of comparison 
Mohs’s stale consists of fin minerals, which gi idually incjeasc ui 
haidpess fiom 1 to 10 The inteivals between 2 and 3, and 5 and 
(>, ai6 laigci than the otheis. Bicithnupt has thcicfoie mtiodnecd 
anolhep degree of haidness between each of the aliove, and thus Jus 
scale consists of twelve inineials The advantagt of Breithmipts 
scale iftay be secured witliout alteung the numbci of units of tom 
jianson, by iiiimbeiing that bctweni 2 and 3, oi 2 5,. and that 
lietwecn 6 aud 0, 5J oi 5 > 

The scale, thus constiucted, is tis follows 

1 Talc\ common laminated light green vaiiety. 

2. Itock \alty 01 an unciystallized variety of gypsum 

2.5. Foliated mtca. 

3 Calcareous sparj tianspaient variety. 

4 Fluor spar^ crystalline variety 

6. ApatUe^ transpa’rent vaiiety 

5.5. iSeapohte, crystalline variety. 

6. Fddspaij white clcavable vaijety, 

7 iinnrfZy liuispaienl 
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8. I'opaz: trati^at^t. 

9. Sapphire: e^vSlc vanetics. , 

10. Uiapioni.^ 

Tl' the file abrades thoipiineral under trial with the sarpc ease as 
No. 4, and produces an equal depth of abrasion wUh the same force, 
its hardness is said to ])e 4. If with more facility than 4, but le^ 
than 5, the'hardness may be 4J or 4J-, written in decimals 4.25, 4.5, 
Several successive trials should be made to obfain^cerlaln results. 

The use of the file is acquired with very little experience; usu¬ 
ally a single trial is sufiicieut. Care must be taken to apply the file 
to edges of equal obtusciiess. That part, also, of 'the specimen 
should be selected, which has not been altered by exposure, and 
hostile highest degree of transparency and compactness of^truclure. 
The pressing for determination should be raOicr heavy, and the file 
should^bc passed three or four times over the specimen. 

Some crystals present dillerent degrees of hardness on dissimilar 
faces. An example of this fact is observed in kyanHe and uiica- 
This is confined to the inequilateral primary forms, and like the 
similar dilferencc of color, lustre, &c., finds a ready explanation in 
the theory of their formation : unlike faces are the restdt of the 
action of unlike axes, 

2. STATE OP AGGREGATION, 

100. Solid nuucrals may be either britllp, secine, malleable, llexj- 
ble, or elastic. Fluids are either gai^eous or liquid. 

1. Jirittle ;• when on detaching parts of the niiueral with a knife, 
the separated parts fall to a powder. Ex. kcrolite, calc spar.' 

2. iaiGCtile ; when the detached parts do not fall tp a powder. 
This character is intermediate between* brittle and malleable. Ex. 
gypsum. 

3. Malleable ; when the detached parts separate in slices, of may 
be flattened out i?nder the hammer. Ex. native gold, native silver, 

4. Flexible; when the mineral maybe bent without breaking, 

and retains its bent position wlieii the bending force is r^noved. 
Ex. talc. ^ ‘ 

.5. Elastic; when on removing the bending, force, the priginal 
position IS resumed. Ex. mica. 

A liquid IS said to he niscous, when, on pouring it^ the -drops 
lengthen, and appear ropy. Ex. petroleum. 

• % 

3. FRACTURE. 

101. The natural fracture of crystalline minerals has already 
been noticed under cleavafj^e. The fracture of amorphous miner¬ 
als varies in the form and kind of surface produced.' / 

i. Oonchoidal; when the minerals break" with curved concavi¬ 
ties, more or less deep. It is so called from the resemblonce of the 
concavity to the valve of a shell, from concha, a shell Ex. flint. 
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2 Hvtu if the fractalsui faf-o is m pj; quite il-it 

3 Unevtn , if the b^oktii surface is rough, mih nunitious small 
elevations and depressions 

4. /foc/t/y/when the elevations are shaip or hoolvtd Ex bio 
ken non. 


CHAPTER VT 
lASll 

102 Taste belongs only to sohihlt mincials and lujuids 
The dtfteient kinds of t iste adopted foi itference aie as follows 

1 Asifii/gctit y the taste of vitiiol 

2 SneiUBh ash inguU , taste of almn 

3 iSaLint , taste of common salt 

4 AH alitie , taste of soda 

5» Coohna tiisie of saltpetie 
• *6. HtUei j taste of Epsom salts 
7 8o\u y taste of sulphiiiK acid 

This is an iinpoitant chaiactcr m disUngui^hnig the soluble min 
eials. 


CHAPTER \ II 
ODOR 

f 

103. Excepting some of the gases and soluble salts, mineials 
do not in the diy unchanged stale give off any odoi Odoi may be 
obtained fiom manV, by (nction, oi by moistening their smiaces 
with the bieath , and also by the elimination of some volatile ingro 
dicnt by heat oi acids The following terms nia employed in de 
scribing the odors thus obtained liom mineials 

1 * Alliaceous j the odoi of gailic FiicUou of aiscmcal iron 
elicits tins odor, it m ly also be obtiim d from^iy of the aisenica! 
o^es oi salts, by means of lu at 

2 Horst radish odoi , the odoi of decay mg horse radish This 
very disagiceable odor is stiongly perceived, when the oies of selen 
mm are heated. 

3. Sxilphureousy friction will elicit this odor from pyrites and 
heat from most of the siilphiiiets. 

4. Bthimmous j the odor of bitumen, 

6 Fetid ; the odoi of sulphuretted hydrogen or lotteii eggs It 
IS elicited by fiirtiou frqm some varieties of <fuait/ and limestone 

6. Argillaceous, the odor of moistened clay It i obtiincd 
from seipentmc and some allied minerals, after moistening them 
with the breath , others, as pyiargillite, afFoid it when heated 



PART III. 

ft 

(JIIEMIOAL PROPERTIES OF MINERALS. 


The choinjcal properties of minerals are * 18001 ’ ained in Uyo ways; 
I, by tlje action of acids; 2, by heat, concentrated by means of the 
blowpipe, assisted by various chemical re-agents. 


CHAPTER I. 

AC'l'JON, OF AFIDS. 

104. When diluted sulphuric acid, (oil of vitriol,) nitric acid, 
(aqua fortis,) or muriatic acid, is put on a specimen of’calcareous 
spar, or wlien this minoinl is dnippcd mlo either of these acids, 
there is n rapid escape of bubbles of air, which is termed efferves- 
reave. Ill this*instance, the air is carbonic acid, Avhich cither, of 
tho above acids will scjiarute from the lime. Whenever, therefore, 
a mineral contains a volatile ingrcclM'iit capable of being expelled by 
an acid, this cliuructcr may be employed to di.stinguish it from oth- 
er«' it much resembles in its eAlcrnal characters. In making this 
tiial, It is generally most convenient to apply the acid directly upon 
the specimen by means of a glass rod. it must be closely observed, 
that the minci'd is quite pure; any Insures or seams arc very liable 
to contain carbonate of liriie, or some other substance cqitally ile- 
eomposablo by acids, which would give a hillacioiis result. When 
there i.s any doubt os to the result ublamcd, it may bo removed by 
dropping a fragment not larger than a pea, or some of the pulver¬ 
ized mineral, into the acid, and applying heat, if recjuired. A reduc¬ 
tion m size or quantity, and the accompanying etlcrvescenCe, will 
render niMiiifest the action of the’acid. The acids, when employ¬ 
ed I’oj this purpose, should be at lca‘st one htilf water. ■ Dilute 
nitric acid is generally most convenient. Jn some cas^ the others 
are necessary. Jn ihaiie examinations, it is important to observe the ' 
odor of tlie escaping gas ; also, whether very sulfocating and dis¬ 
agreeable, or merely pungent; also, its color, and if the Experiment 
is performed in a vc.ssol. the color of the solution should bje observed. 
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In many instances, solution is obtained wilitout .etrnrvcscenoe, and 
often a mineral is but partly soluble, and the insoluble partis thrown 
down in the state of a powder; frequently, it may be iusolublp iu 
cold, blit soluble in hot acid. 

Another eiFect-of the action of acids is the formation of jelly. 
Tojiccbmplish this, the finely,pulverized mineral is thrown into a 
strong acid, and a gentle heat applied. After a short, lime, as the, 
solution cools, it gelatinizes.' In a few instances, a jelly may be' 
fornaed with cold acid. By heating* the miflcral, this property 
is oHieji destroyed; but occasionally it takes placcj with equal fa- 
cilfty^ before qnd after heating. These facts will often assist in dis¬ 
tinguishing minerals, and sliould, therefore, be noticed in the de¬ 
scriptions of new species. 


‘ClIAFri'lR II. 

ACTION OF THE BLOWPIPE. 

105. The first of the annexed figures represents the simplest 
kind of blowpipe. It is merely a bent, tapering tube of brass, from 
seven to ten inches long,, with a minute aperture at its smaller end. 
Its use is to concentrate to a point the 
dame of a candle. This is effected by 
blowing with the mouth through the 
instrument, while its smaller end is just 
within the flaine of the lamp or candle. 

After blowing awhile, the moisture of 
the breath often condenses in the tube; 
and to receive this moisture, and prevent 
its passing'out of the beak, the chamb.er 
at 0 (in figures 2 and 3) is usually added. 

In figure 3, the beak is connected with 
the barrel. fir chamber by a universal 
joint. 

When the blowpipe is made of brass, 
it is usual to have an ivory mouthpiece. 

Silver is the best material for blowpipes; 
and the beak should be made of platina, 
astdt may then be cleaned with an acid. Wollaston contrived a 
convenient "pocket instrument on the plan of a common pencil case. 
The instrunient represented in figure 3, has a screw at c. On un¬ 
screwing it, the part cd may bp inserted at a into the part ac, and 
the two screwed together, again. In this waj^it is as portable as 
Wollasiton’Sj and has the advantage of being more easily niade^ 
tight with the screw, and is less Ija^e to get out of order. 
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■ Operations \vitI\therblo\vpipe often require an unintermittecl lieat 
for a considerable len^h of time, and always longer tban^A single 
breath of the operator. It is therefore requisite that breathing and 
blowing should go on togetlref.' This may be difficult at first, but 
the necessary skill or tact is soon acquired. Let the learner attefnpt 
first to breathe through his nostrils .with his checks infia.ted'.ttnd 
.tnputh clos^. This accomplished, if the blowpipe is nertiv'. pdt to 
the mouth, ho will find no difficulty in continuing his respirations 
while the muscles \)f the ittflated checks are thaowing their con¬ 
tained air through the blowpipe. When the air is nearly exhaust¬ 
ed, the month may again be filled through the nose withoUt.inter- 
mitting the process of blowing. 

Thp blowpipe flame consists of two cones; an inner of a blue 
colbrj and av outer, yellow. Tlic heat is ii'ost i.itenso jugt beyond 
thp extremity of the bine ilamc. The inner fiame is called the 
reduction flame, and the outer the oxydation flame.. A mineral 
reduced to the metallic state by the may often be oxydated, 

or, combined with oxygen, in the outer flame, where it is in contact 
with the atmosphere. For oxydation, the beak of the blowpipe 
should have a large aperture, and the wick of the lamp should also 
be large: the heat usually requisite is that of incipient redness. 

The best flame is that of a lamp with a large wick, fed by olive 
oil. When used, the wick should be begl in the direction of the 
flame. A common candle with a large wick will answer for most 
of tlic purposes of the mineralogist. 

100. To support the mineral in the flame, cither charcoal, or 
platina forceps ox wire, may be used. The charcoal should be 
well burnt but firm ; that from pine wood is the best, as it burns 
with less ashes. The reaction of the carbon of the coal, ajds in re¬ 
ducing or decomposing many mineral species. 

A convenient kind of forceps is represented in the annexed figure. 

It is made of steel, with 

_ .ir *_platina points (a,) pins at 

5 ^ - -- for. opening,the for- 

. . .ceps, and a poirtted extrem¬ 

ity at 6, for insertion into a handle. The mineral kyaflite and 
also mica is sometimes jased for a support when more conven¬ 
ient means are not at hand. 


Tc test the presence of water or a volatile ingredient, the mine¬ 
ral may be supported near one end of a test lube., It mhy be 3 
or 4 inches long and little larger than a quill. The flatne is (ion- 
centrated on the exterior of the tube beneath the assay, and 
xmlatili/cd substance usually condenses iii the upper part of the 
tube. 


107. Many minerifls remain unaltered before the blowpipe, unless 
^ome substance be added to aid in the fusion or reduction.- Tfi^e 
substances are called.* those in common use are horax\ car- 
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bonate of soda^ and salt of phosphorus or microcosmie salt.* Ciire 
should be talcen to obtain the fluxes pure, and for this purpose it is 
well to .dissolve oif recrjretallize the borax; and the sodrf should be 
tested for sulphuric acid, as any adulteration with this acid will 
j(ive tjie glass obtained with silica, a brown or reddish color. These 
fluxes should be powdered and added to the mineral, and the whole 
assay should not exceed the^ijse of a small pea. One fourth this 
size is better than larger. The soda should be added iu small suc¬ 
cessive doses.* This flux is often absorbed b\{ the charcoalbut 
generally reappears when the heat is sbfficiontly raised. 

Besides the fluxes mentioned, other tests are sometimes used, of 
which the foltowing are the most imporUait: 

Nitrate of cobalt in solution, for distinguishing alumina and mag¬ 
nesia. ■ 

Boractc acid, and iron wire, used in testing for phosphoric acid. 

Tinfoily for fusing with certain peroxyds of metals to deduce 
them to protoxyds. 

Gypsum and fluor, used as te.sts of one another. When two 
parts of the former and one of the latter are mingled and heated, 
they fuse to a clear glass. The globule from fluor and heavy spar 
is scrbtranspavent.when cold; and that with sulphate of stroytian 
is more or less fitithy. 

Saltpetre is employed in discovering manganese when the quan¬ 
tity of this metal is too small to color glass without this reagent. It 
is added to'thc heated globule. 

108. Tlie rlTccts of the blowpipe are various. Some minerals 
are volatilized wholly or in part, others fuse at a low temperature ; 
wiiiie others m flt only on the edges, (then called suhfusihley) or arc 
wholly infusible. Kobell has proposed the following scale for de- 
iioting in figures the degree of fusibility: 1. Gray antimony .— 
2. Natrolite. —3. Cinnamon stonc^ (var. of garnet.)—4. Horn- 
blende. —5. -Vcldspur.—^. CUondrodite. The fnsiliility, when 
equal to that of natrolite, is designated by 2; or if like hornblende, 
by 4, and so on. 

Thq effects of the blowpipe with flic fluxes, borax, salt of phos¬ 
phorus, and soda, on the metallic oxyds and acids, arc given iu the 
following table : to a great extent Ihc same elTects are obtained witli 
the salts of these oxyds. Potash, soda, lithia, magnesia, yttna, lHu- 
cina, alumina, and columbic acid, are not included. 'They aflbrd 
colorless assays, and are not reduced by either of the reagents. 'J’hc 
same abbreviations for color and transparency are employed as in the 
following tables for the determination of minerals. In addition, Ch. 
and PL arc written for the two kinds of supports, charcoal and pla- 
tina ; also, O. for oxydation flame, and R. for reduction flame. 

• This salt,, a jlhosphatc of soda and ammonia, may bo made by dissoIvin«r Jb ol 
•Hal-nlnmoniac'iii a siimll quantity of boiling vwter, and afterwards adding Idd parts ol 
cryMtallized phosphate of soda, lioiUng gently the whole, and then sellijig it away t«> c«"jI 
'riir fin/t of p^ogphorux is de|K>sited in small crystals. If the heat be t(X) great duiiug 
ebullition, decomposition takes place. 

16 
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Borax. S*dt ol Pltonphurus. ^ Soda. 

Oxydoftin, •’ O. colorless. O. colorless. * 0/ii. reduced witli ofier- 

R. colorU*.sR. Jl, colorless. ^ • v<'Hf’cn<Jei'' ’ 

(»xyd oi '/iiic, O. colorlc'j‘<. . O. colorless. *’ Reduredj w^Hcfunics 


R. reduced; white '. . R. reduced; W'hite 
fUDice. funira. . 

Oiyd of tellurium, O. rolorlcss. O. colorless. ('6lorl('ss,wbncot>Uii|f; 

R. partly reduced; gy :&partly reduced; gy *, ('h. reduced;-white 

•' , op. fumes <S|L‘blue flame. 

Oj^d o/ bisinutli} O. rolorl<-ss. ' O. ywh-bii, hot; color- Ch. reduced uuth wh oi', 

R. colorl«‘sa. less, cold. Imh lumcs. 

. * *, R. colorless, hot; gy orji • 

})k. cold. ' 

Oxyd of cadmium, !o. u little ywh, atlcasl O. 1*1. infusible. Ch. ix-duccd'with bt&-r 

I while liol. R/CA. rediicc'd &. vol. fufiies. 

|U. Vh. r< diiced &. I'ol. 

Oxydoflead, jO. ti liltle ywh, at least O. y"’« hot; colorh'ss, /V. colorless, hot; ywh 


‘on chardfftil. 


• 4 

0]^d o/ bisinutli} O. colorh-ss. 

R. colorh'.sa. 


Oxydoflead, 


cold. 


! wluh' hoi. j cold. i and op. cold. C7i. 

* !R. |j.irtl\ K’iliice<l;yia}.!R. ?\v, hot; colorlcs*, I icdnccd* W’ith ywh 


Oxyd of silver, O. iiidk white. 


cold. 

■ (). y.vh or c.olorloss. 


fumes. 


■Il.partlyic<luced; gray.! hot; colorless, cold. ' 

|R. gray. 

Aiitimonou.s acid, <). \\vh. hot; colorless,'O. ywh or eoloj-lcss. fV. colorless ; Ch.jc~ 

cnhl. I hot; colorless, cold. duei'd with white 


'I’itanic acid, 


Molvhdie acid, 


'riingslic acul. 


Oxyd ot uraiiiiiui, (). <luUy\v. 

iR. gn’cuialh. 


II.partly rcduoi'd; gray. R. colorless, hot. iuTrjos.' 

jO. eoltjjlessor niilky; O. colorless, trp. Du'op yw', hot; white 

1 milky by flaming. R. ywh, hot; colorless, or gyh, cold. 
iR. ywh, hot; hli-aine- after adding tin. 

tiivst and Irp, cold. , 

(>. 1*1. trp. colorless. O. gnb, lrp,hof; color- /V. tfp. ywh, Jiot'J'.vor 
;R. Ch. trp. bnh. leas, cold. >''0. cold; reduced 

R. bkh-b, or hk, hot; on charcoal, 
fine trp. gii, cold. 

O, trp. colorless. }0. ywh or coloilcss, CL trp.ywh,hot; wor 
ft. ywh, hot; ywli-red,iR. fine blue; adding ywli, Void; CA. 
cold. iron, hlood-rcd. ducedwitfab^flunos. 


;R. Ch. trp. bnh. 


reduced 


ducedwi^thwt fumes. 


U. J*/. tr{>. yw; puler Ywh-hn; sli^rtindica- 
on fsooling, or pale lions of faflk>JV-‘ 


(.t.\y«l ol‘ nu’kt 1, 


I guh-yw. 

R. g'l; deeper on cool- v, 

I iiig. 

Oxytl ol iron. |0. red, hot; ywh or (). r. hot; paler or <jol- 

j * colorli'ss, e<ild. I orless, cold. 

U. green or hh-gu. f lU. gn’inish. 

(.t.xyil of nu-ke 1, 'O. oraago m rdh, liot;'(). orange or rdh, hot; * 

yw or colorless, cohl.: colorless, cold. .g’’ 

R. opaque, gyh. !R. ditto. I 

O.xyil of ctniim, (). r.; yw on e.ooUng; O. finer, hot; color- 

w. enamel uu flam- less, cold. 

% ing. .R. trp. (iolocless, cold. _ • . 

R. colorless or w. cn- 1 , 

anicl. I 

O.xyd of manganese, O. amethystiue. lO. simethystiue. , /*/. trp. gn; hot; 

R. colorless. ]r, colorkas. cold. * 

O.xyd of cobalt, O. trp. blue. |0. blue. PI. pale r, hot 

R. bine. ^ R. blue. ’ cold. 

< >xyd of i^Jirome, lO. bn, hotpale gn, O. green. O..PI. duUoran 

i coliji R- green. and yw (rti co 

‘R. emcrald-gn, cold. 

Oxyd of enpper, |0. green. O. grB^ii. JfZ. ffi^fisot; C( 

i R. colorless, liot; but'ft. colorless, hot; r, on opaque* <Jold. 
.vnddeiily op. and rdhj solidifying, 
on cooling. i 




O.xyd of cobalt, 


Oxyd of eojipor, 


PL trp. gn; hot; b^^, 
cold, ' 

PL pale r, hots'-gray. 

cold. '• 

0.,PL dull orange; op,y 
and yw (A cooliAg.- ■ 

JfZ. gr^fisot; colorless, 
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109. ALtimintjt^and magnesia^ If a fragment of aluuiina, after 
haying J>een heated to redness, be moistened with nitiaie of cobalt 
and agalfiiheatedjitQSSiftnes a fiiie^blue color. '.This takes place with 
mast of%c infusible compounds of atumina. Magnesia compounds 
similarly treated, become pale-red, and deepen- in color by fusion. 
This e^ct is obtained with the silicates of magnesia, except when 
the metallic oxyds are, present. 

■' Bdtc^h. brown glass from borax and oxyd of nicket is 

rendered blue by potash, .an effect notjjroduced with soda. 

Litliia. 'rhis alkali attacks platina foil and leaves a dull yellow 
trace.’- Minerals containing lilhia tinge the flame red at the moment 
effusion, especially if mixed with fluor. 

Sulphurets. A glass made of soda and silica becomes red or 
orange-yellow when sulphur is present. Sulphurcts heated in a 
glass.tuUe closed below, with litmus paper above, redden the litmus 
fiaper. * 

iSdenids. Distinguished by tlioir horse-radish odor, and by a 
sublimate in tlie form of a dark red powder, when heated in a glass 
tube. 

Arsciiids. Distinguished by an odor like garlic, which may be 
brought out, if not otherwise perceptible, by heating with soda in 
the reduction flifme. 

Chlorids. A dull green pearl' made by dissolving a little oxyd 
of copper in salt of phosphorus, is changed to a fine blue, or purple 
if a chlorid be added. 

FlKoridfi. When fluorids are heated with salt of phosphorus 
‘previously melted in a glass tidio, the glass is corroded, and Urazil 
paper, if- placed within the tube, is turned yellow. 'The salt of 
phosphorus for tins experiment should be free from all chlorids. 
‘/Sulphales. Like the-sulphurets, in their reaction with a glass 
of'borax and silica. 

Nitrates! ddiey detonate on burning coals, and also give oil' 
a red gas when Iicated in a matrass with a drop of snlplniric acid. 

Phosphates. If a phosphate be fused with borucic acid, and the 
extremity of a small iron wire be inserted.into the molted globule, 
and the whole be heated in the reduction flume, the globule formed 
at the extremity of the wire will prove to be brittle, when struck 
with a hammer on an anvil, lleibre tins’trial i,t should lie ascer¬ 
tained that no sulphuric or arsenic acid is present, which also may 
form a.globule with the iron; nor any metallic oxyd reducible by 
the iron, 

" 'Sildceijtes. The silicates are decomposed by salt of phosphorus 
and silica set at liberty. When but Utile of tlie flux is used, ilie 
^iilica getierally absorbs the liquid mass; but by adding more of the 
flux the silica is suspended in the liquid glqbulo, whicli becomes 
subtranspSurent. 'Jlie assay with most silicates is transparent when 
hot, and bpaline on cooling. Columhii: acid differs from silica' in 
forming a i^ear glass with salt of phosphorus. 
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Borates. When a borate is melted with Turner’s reagent, (a 
mixture of two parts of fluor and one of bisulphate of ppt^h,),the 
flame is brightly tinged with gr^en. " ./ ^ ' 

A • ^ ^ 

0 

These few facts with regard to the action of the metallic txyds 
and acids and many salts before the blowpipe will be found highly ’ 
useful to the mineralogist. For a more complete account of the 
blowpipe and of its use in chemical analysis, 1 would refer to the 
Treatise by Berzelius,* or Planner,t Valerius’s Ffcnc’ii edition, of 
Berzelius, or a late work on Chemical Manipulation, by J. J* 
Griflan.t • ; 

In addition to the instruments already described, the following 
are important: 1. A. small hammer with a slightly rounded face 
and a transverse sharp edge at the other extren ity. 2. An anvil 
or piece of steel 3 inches long, 1 broad, and thick—to'be used 
for pulverizing minerals, for which purpose the specimen Should 
be first wrapped in a piece of paper. 3, Platinafoilj for envelop¬ 
ing minerals that decrepitate. 4. Cutting jAursy for separating 
small fragments of a mineral for assay. 


♦ Herman edilion—Pic Anwendung dca Ijottirohrs in der Chemic imd Mincraloffic, 

.3d cd. Nuremberg, 1837. , 

tDic I’robinkimst mil dem T.btlirohrc. I^Ripssig, 183.5. Uy Carl Friedcrich Plattner. 
t Oil Cliomicai Manipulation and tlie u.se of the Blowpipe. 1 vol. sinall 8vo. Glas¬ 
gow, 1837. 



PART I'V. 


TAXONOMY. 


Taxonomy is that bianch of Science which investigates the prin¬ 
ciples of System It emlnaccs tfie two dependent subjects, Olassi 
hcation rfnd Nonienchiture * 


CHAPTER T. 

CLASSIFICATIOIS 

MINI'RALO&ICAL bPfrCItb, 

110. It has alicady been icmarked, that the powei of ciyslalliza- 
tion in the nimeiAil kingdom is analogous to that ol vitality in the 
other kingdoms ot natuie As in these kingdoms, theietoie the 
existence ol sp cics and tlieu pecuharitieb depend on the action of 
this vitality, so in the nimeral kingdom, the existence ol mineinlo- 
gicai speciLs and then forms, aiise liom tlie powei ot crystalliza 
tion. U must be understood that the turn ci> stalli/ation as heie 
used, includes not meicly the action ot the altiaction that aggre 
gates the molecules in the formation ol a ciyslal, hjnt also the power 
tliat gives the moltcide its ciystalline loiin and attiactions. 

Kcgtilarly ciystalli/ed minerals alone, therefore, aie piopcily 
individuals m themmcial kingdom; impeilect crystallua 
tions, like the monstcis among organic bodies, have ausen Irom a 
suspension of the regulai laws of natine by some extraneous nillu 
ence. It would, hence, be thtoietically coriectf au^m accordance 
with the practice in the Botanical and Zoological "lences, to con¬ 
fine the term species to perfectly crystallized individuals, and in the 
descriptions, to give their ehaiacters alone, lesciving for subsequent 
icm&rk, the imperfect ciystallizatioiis or mineral monsters But 
inorganic nature differs from organic, m this essential particular, 
that while m the latter, exceptions to this rcg»ilar action ot vitality 
are but seldom observed, in the former, they are fai the most nu- 
meious, peifect individuals being of comparatively rare occuirence. 
And although il may be highly desirable that the geneial laws at 
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the foundation of classification in the three kingdoms of nature 
should be uniformly bbserved, it must be admitted that it i^s imprac- 
ticahle in the science of which we are treating. 

111. The following is a definition of a mineral species':' 

A mhifiral 'Species is a jiatural inorganic substance^ composed 
of*particles capable^ in favorable circumstances^ of eombinmg 
by means of their mutual attractions^ so as to constitute a crys¬ 
talline solid'. 

We thus include among the mineral species, the.liquids and gases 
found in nature, for they require only a proper temperature, or* fa-, 
vorable circumstances of pressure, and a freedom fro]n disturbing 
causes, to enable them to assume a regular crystalline form. We 
also include all natural inorganic products, in which a tendency 
to crystalliz.\tion can be delected, althongli the/ have never been 
observed in regular crystals. Wc exclude all. mechanical aggre¬ 
gates, which, as they are composed of heterogeneous particles, can 
never assume, from any innate j)Owers, the forms of a crystalline 
solid. 

This definition implies that the substance is a definite chemical 
compound, as such only are of homogeneous composition. But 
chemical analysis is not therefore always an available test of the 
homogeneity of a crystal ; crystallization is (piite as generally im¬ 
portant, as a tost of chemical combination, and is often relerrcd^to 
for this purpose. 

iniiNTlTV ANI> NON-IDENTITY OF SPECIES. 

112 . Abstractly considered, those individuals are Nonspecific that 
possess all the essential (pialitics to a mineral species. It is 
therefore important to understand the relative value of crystallo¬ 
graphic, pliysical, and cliomical characters, in the determination of 
identity. 

f 

a. Importance of (Jnjslallization in determining Identity, 

The characters of minerals depending on crystallization when 
they can he observed, are entitled to the first consideration in deter¬ 
mining the identity of species. 'I'he presence of accidcntirf ingre¬ 
dients or impurities may change entirely many of the physical propr 
ortios of minerals' as their color, transparency, liardness, &c. and 
may alter theij||&cmical composition. 'I’hc same causes leave un¬ 
touched, witH^P^w exceptions, the angles of crystals and*their 
cleavage characters. The following is therefore a fundamental 
canon in the science, and should take precedence of all othjer's in 
the institution of spccie.s. 

I^imilarily of crystallization m.ay indicate an identity of spe¬ 
cies ; dissimilarity 4 / crystallization proves a non-identity! 

. The principles of Isomorphism have greatly enhanced the im- 
pprtance of this canon, establishing the fact that comjxmnds differ¬ 
ing in constitution may be physically identical, 
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b. Importance of Physical Characters in delcrniining Identity 

113. In the above catton it is'stated that asirnilavity ofcryst^^lliza- 
lion may indicate an identity of species; it is not always sufficient to 
establish an identity especially in the tesseral system, in which the 
relative dimensions ;and ahgles-ar^ constant. In these instances, and 
also for imperfectly crystnllized'specimens, physical characters must 
be referred to. 

PJiysical cfiaracters differ much in the degree of importance that 
should bo attached to them. They all vary more or loss in some of 
the mineral species ; but as the limits of variation, with several of 
these characters, arc in most instances but small, l)y possessing a 
knowledge of these limits, wo may often confidently determine with 
respect to thondenlity of species. 

These'characters should receive the attention of Ihc mineralo¬ 
gist, in the following order : * 

1. Lustre. /I’he distinction of metallic lustre from non~7netolUc^ 
is of the Qrst importance. Kxcepiiiig this, lustre should rank low 
'among the physical characters ; for the lino of demarcation between 
the kinds of non-rgelailic lustre is very indistinct, and often all are 
presented by the same species. 

2 . Sti'eah. ^reak, or the color of the powder, is a highly impor¬ 
tant character, as it seldom varies will) the color of the mineral. ' 

3. Hardness. '^I’he liability of some minerals to decomposition, 
their accidental impurities, and the various mechanical states they 
may present, render this in some instances a character of some little 
uncertainty, ft is, iiowever, easily determined, and if the limits of 
variation are known, it may subserve an important purpose iu the 
determination o.^ species. An allowance of 0.5 at least, should 
usuaLiy be made for variation. 

Specific Crurily. This character is subject to some varia¬ 
tion, for tho.samo reason as that of hardness, and also on account 
of the variations in composition arising from impurities and the sub¬ 
stitution of isomorphous substances in the composition of species. 

6 . Color. Color is usually a very inconstant character. It is, 
however, subject to but little variation in thdse species that have a 
metallic lustre, and it is therefore highly valuable in distinguishing 
these sjiecies. It is not without some value ih' the analyses of the 
non-meiallic minerals. . 

6 . Diaphaneity. 'Phe remarks on color also fl|py to the char¬ 
acters. depending on diaphaneity. • - 

7: State of Aggregation. This character is also more especially 
inWul among the metallic minerals, but.occasionally affords assist¬ 
ance in examinations of the non-metallic species. 

8 . Taste. Taste can be employed only rynong the few soluble 
minerals. With these it is highly important. 

9. ^dciare. This character is spldom of much value. It may 
be employed in distinguishing varieties rather than species. 
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10. Refraction^ Phosphorescence^ Electricity^ Magnetism, and 
Odor, aro each of very limited importance. 

c. Importance, of Chemical Characters in determining Identity. 

114. The variations ampn^ imperfectly crystallized inineralsiate 
often so great, and consequently the ditferences between the varie¬ 
ties of different species are frequently so slight, that physical charac¬ 
ters often prove iiuifiequate for the distinction of speefes. In these 
instances, which arc quite nfiracrous, blowpipe arid chemical fests 
will be found valuable aids. Chemical analysis is not usually within 
the reach of the mineralogist. Its results are important, tliough lia¬ 
ble to error, from the impurities often niccliahically mingled in 
opaque crystals or amorphous minerals. 

CLASSIFICATION OF MINEUALS. 


115. The arrangement of objects according to any assumed sys¬ 
tem, is styled a classification. ■ By using different classes of char¬ 
acters to mark llie grand divisions, various modes of arrangement 
may bo made out. Of these there is one natural system j the rest 
are urlificial classifications. 

Artificial classifications mfiy sometimes be used to advantage 
for the convenience of comparison in identifying species ; but far¬ 
ther than this, they only lead to error, by suggesting false affiniries 
and unnatural associations of species. An arrangement of this 
kind is adopted in this treatise, founded on the crystalline forms. 
Excepting the purpose for which it is instituted—the determination 
of the names of minerals—it subserves no important end .to the 
mineralogist; on the contrary, it brings together species the most 
unlike, and separates those most closely allied. 

The natural system is a transcript of nature, and consists of those 
family groupings into which the species naturally fall. Ijn making 
outsucli a classillcation, instead of conforming the whole to certain 
assumed principles, the various alfinilies of the species ar^e first 
ascertained, by studying out all their peculiarities and resemblances, 
and from these the principles of the system are deduced. There 
should be no forced unions to suit preconceived ideas, but only such 
associations as nature herself suggests. i 

Unlike the offier branches of natural science, mineralogy admits 
also of a chemical classification, or one founded on the chemical 
constitution of the species ; and as minerals proceed'from chemjeal 
instead of vital action, there is some reason for the!adoption of 
chemical characters into the natural system. .. When the chemical 
relations of the elements are well understood, it is not too much to 
assert, that the chemical and natynal systems wilhbe identical. 

received chemical systems,' analogies aqd:.epnitiesare very 
g^etally violated. Some authors arrange min^rallp'according to the 
electro-positive element (the base) in their composition ; and others 
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follow the electro-negative element, (the acid;) and in both cases 
numerou^difficu^es obtain. The true system should conform to the 
one' 6r the pther,, accoitiing to which is the characterizing ingre¬ 
dient; and on this pfan, keeping, in view also the principles of 
isomorphism, the chemical classification would not dilFcr from the 
nitttral system. 

’Carbonate of lime, carbonate oi'^magnesia, carbonate of iron, and 
carbonate of inanganes^, are allied chemically—for their bases, lime, 
magnesia, oxyd of iron, and manganese, are iss>rnorphous—and in 
physical and crystallographic characters they arc also very similar. 
The group is therefore a natural one. The sulphates of several of 
the metals corfstitule a family of vitriols which are always associa¬ 
ted in common language, and with equal propriety, in science. Bat 
most chemical arrangements break up these natural groups, and 
place sulphate of iron (green vitriol) and carbonate of iron together 
under iron, sulphate of copper (blue vitriol) under copper, and so 
on. There is a natural group of ulnms, a potash-alum, soda-alum, 
rnagnesia-ahun, cVc., which is almost invariably broken-up in the 
chemical systems, one placed with the salts of potash, another with 
the salts of soda, <fcc. A single species in mineralogy, pyroxene^ is 
sometimes subdivided and distributed in distant parts of the system, 
'Phis fspecies includes several distinct chemical compounds, as will 
be seen by referring to Pyroxene, in the descriptive part of the 
treatise ; but tlicy are so closely related physically, and, if we con¬ 
sider the isomorphism of the bases, wc may say chemically also, 
that many chemists rank them in the same family. The micas evi¬ 
dently form a natural group, yet a chemist separates the rose mica 
from the others, and places it with other litliia minerals, because it 
contams a few per cent, of lithia. The natural family of the feld¬ 
spars and the zeolites, arc usually broken up in the same manner. 
A few per cent, of the base will ollen lead to a dissevering of the 
closest atllnities. The sulpluirets of iron, copper, form evi¬ 
dently a natural group chemically as well as mincralogically, yet 
without reference to their relatiohs, they are usually distributed 
under ^he different metals, although sulphur is here the ciiarac- 
terizing ingredient. All'the compounds of the metals are generally 
thrown together ; whereas even chemistry, ijits principles were well 
considered, would suggest that the salts of the various metals are in 
general more nearly allied than the sails and oxyds of tlie same 
metal. There-can be no more unnatural association of species than 
tl]© sulphate of iron, (green vitriol,) carbonate of iron, phosphate 
of iron,.and-specular iron. Titanatc of iron and specular iron are 
isombirphous and similar physically, yet chemical systems would 
separate the two, and place the former along side of other salts of 
irpn. , 

Besides, .various chemical corppopnds pass into one another by 
the gradual substitution of olie isoiporplipus base for another, an.a 
althouglrthe extremes might bo easily arranged in a chemical sy^- 

17 
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tcm, ycX the traasilions are disposed of with much dillicuUy. Tlie 
augitc family is a striking example. 

A true chemical system should take inft> consideration the iso- 
inorplious relations of the elements or bases, and not be subservient 
to any one set of chavacto'r.s. That element in the compound shoiild 
be assumed for the ground of distinction, which fixes the peculiar 
features of the species^lhe acid in some species, the bases in others. 
In lire vitriols, the acid (sulphuric) is the characterizing ingredient; 
in the alums, snlphjTvic «cid and alumiiia; and so om No chemi¬ 
cal system can satisfy tlic dc‘mands of the science which does not 
follow nature’s own windings. We would not say that the sys¬ 
tem of Mohs, adopted in this treatise as the natural System, is per¬ 
fect; yet whether we consider it chemically or inineralogically, it 
will be found to approach more nearly to such a system than any 
other that hits been proposed. 

i 

Theory of Artificial Classifications. 

116, Were all minerals invariably crystallized, a single classifi¬ 
cation according to the different classes of crystalline forms, would 
be the most convenient, in all instances, for determining the names 
of species. Jlut, unforiuriately for system, irregular crysmlllzations 
are by far the most common. We therefore propose two systems 
of artificial classification, the one, deyendxn^ on crystallization, 
the other, independent of Ihe same; the former lo contain only 
those minerals whicli arc sometimes in the crystalline state, the lat¬ 
ter, all the mineral species. The former will be Ibuiid most conve¬ 
nient when the specimen under examination is in regular crystals. 

The classes wliicli readily present themselves for an artificial 
classification, depending on the crystalline forms, have already 
been giv-^en in v 9, and the means of determining the system of 
crystallization from secondary planes in § 52. We may often ar¬ 
rive at the system of crystal li/alion with facility, when the particu¬ 
lar primary cannot be determined, A mineral of the Triinetric 
system might be ascertained to belong lo this system, while it was 
impossible to distinguish whether its primary were a right^fiombic 
prism, right rectangular prism, or a right rhombic octahedron. 
This classiticatron is, therefore, preferable to one in which each 
primary forms a separate class. 

The classes in this system of classification, are 

• 

' 1. Monometrica. 4. Monoclinata. 

'2. Dimetrica. 6. Triclinata.* . 

3. Trimetrica. ^ *6. Hexagona; 

• * ' • , 

It is unnecessary to repeat an enumeration of the primaries in¬ 
cluded in these classes; they are given in § 9. 

of these classes may be subdivided iftto the Urders, unme- 
tallidand metallic. The former includes minerals without, the 
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latter with metallic lustre. A few species have a subinetallic lus¬ 
tre ; to avoid all diflicurties, these may be enumerated in each or¬ 
der. All the pifrposes of analysis may be secured, \vilhout a 
distribution of the species into smaller divisions, or genera. 

. 117. In the construction of an artificial classification, indeyen- 
dent of crystallization, the three classes adopted arc a natural 
distribution of the species. They are as follow:— 

* - . 

. • Class • 

Includes the gases, unmetallic liquids, and soluble minerals, or 
minerals pos:^essing taste. Their specific gravtiy is below 3-8. 

Class II. 

• • 

Includes insoluble minerals not of vegetable origin. ,Sp. gr. 
above 1-8. 

Class TIL 

Includes species derived from the alteration or decomposition of 
vegetable, or animal matter. Sp. gr. under 1-8. 

The species of the first class may be distributed into two .divi¬ 
sions; the first, to include the fluid species, and the s-ecowd, the 
solid. The second division may be farther subdivided, according 
to the taste of the species'and the degree of solubility. 

( a. Streak white or grayish- 
C1 fiUstrfe unmetallic. < white. 

Class II. < I h. Streak colored. 

( 2. Ltjstre metallic. 

According to this table, the species of the second class are first 
divided into two sections; 1, those.with unmetallic lustre, and 2, 
those with metallic lustre. Those with unmetallic lustre are far¬ 
ther subdivided^according to their streak. 

Those few minerals whose streak varies, or is of doubtful char¬ 
acter, are introduced into both the divisions, in the same manner 
as those of doubtful or varying lustre. Thus all difiiculiies may 
be avoided arising from incorrect decisions in-these (lonbtful cases. 

The third class contains but few species, and rci^uires no sub¬ 
divisions. 

Theory of the Natural Classification. 

' * ^ 

118. The system of Mohs is, in the main, here adopted. The 
following are its ‘general subdivisions: 

Clab^. I. 

G. under S’8. Fluid or soluble., No bituniinous odor. Tuste of solid individuals, 
acid, alkaline, or * 
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It. above 1-P. Ins^uble. 


O 1 .A 8 S 11- 
Class III. 


CJ. imder l-p. Resinous or carbonaceous. Combustible. 


Caseous or liquid. 
Individuals solid. 


Cj^ss I. 

(girder 1. Riieutinea,* ('pevToi, Jluid.) , 

f 

Order 2. SterIvea, (aTifKOi,^olul.) 


Class IJ. 

» 

*• Order 1. TT.m.inka, (fiXivof, .sn/mt} 

n,= l——3-.3. Lustre uiuuclulbc. .Streak uupolorcd. 

Order 2. Harvtlvea, (^npvrris, wrifrfif.) 

H.s2— 6 . G.=3—8*1. Jjustrr uiiiiictallic. 

•* 

Order .3. Cfratixea, {icipas, horn.)i 
11“1—2. — 6 ‘.l Lustre resinous, passing into adamantine. 

. * Order 4. Oh.mehi.nka, (iffptipos, odni'otfs.) 

ll.=l'r>—( t.= 2—3'1. Odor, when moistened, argillaceous. Lustre unmetallic. 
Stn-ak utieolorcd. 

Order 5. ChfALin.AKA, si/ex.)t 

H.=2—7. G.=s2’6—4. Lustre unmetaljic. Streak uneolorcd. 

Order 0. Hvat.i.vka, (fmXtvos, 

li.~ 6 —10. C.=2'fi—’4‘8. Lustre uinnc-t'dhc. .Streak un<;olofcd. 


» Tbennuieiichtun' here adopted, will be more fullycxplained in a future section. 'ITie 
oniers euiployed by \Iolis as translated and adopt<-H by 1 laidmgcr and Allan, arc as follow • 

(‘lass I.—Order 1. (ins. 2. Waiei. 3. Acid. 4. tSalt. 

(dass 11 .—Order J. Jinloidf. 2 . Jiartytr. 3. Kernlr. 4 . Tcrtne.,’* .' 3 . Malachite.* 
(1. Mira.* 7. StentUr.' S. Spar. 9. Gc?n. JO. Ore. 11. Metal. V2. Pvrilra 13 
Glance. M. Jilendr. 1.^. Snlphur. * ^ 

Clajw Ill.—Order 1. Resin. 2. ('oal. 

The ortlcr Ann, in Class I., contains bolli gases, liquids, and solids, and, moreover, the 
individuals arc not uniform in presenting a sour taste. It Bp^*arcd preferable to be guided 
by the more Jiiiporrant natural characteristic, the mechanical state of fluidity-or solidity, 
and r.onHe(iiic-uUy, instead of the four orders of Mohs in this class, T Jiavo adopted the two* 
lluKirrj.vBA and SrnwivKA. ’ 

The .species of tho«c orders m (3ass (T.# marked wiTh an asterisk) have been omitted in 
the classification adopted. The characteristics of these orders arc .not of snfficieht im¬ 
portance to reqivre tile separation of the spequ-s they include from, their natural congraers 
m otiier orders. Ry Ibis change, u ii-w exceptions to the distinctions of orders and Mnera 
have been introdnecd. Exceptions ot tliis kind have^bcen found unavoidable in* other 
branqhe.s of natural history^ and arc les.s objcctioriable than discrepancies in the natural 
character of the classihculinTJ. 

*t In«lIusion to the horn-like lustre of the species. ' ■ 

J Tfie species, in general, contain silica. 

^ In allusion to tlio high degrees of lustre. ' • 
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Order 7. Hcaptinka, (ek-iiffroc, z?iof ioAidi.is4uff.) ' 

G.=2—Color dark rod—black. Streak rolorod, mimctallic. 

Orders. Mktai.unea, (jitTa>\ov, 7UKtal.) 

H.=»0— 5. G.=s5'7—^20. Lustre and streak metallic. Color wliitr, .gray, yellow,or 
slightly reddish. 

• Order 9. Pyritinea, (jtvpirrif, pyrites.) 

1 J.= 3 —6*5. C.—4*6—3*4. Lustre metallic. Streak unnictulhc. Color ^\lnt^•, yellow¬ 
ish o." reddisli. Brittle , * 

Ordpr 10. Oalinka, (yeXcw, 

fl.=l—4. G.=4'9—8-5." Lustre metallic. Streak iiiuiictalUc. Color dark gray or 
black: Brittle. 

' Order 11. ’Aoklinea, (Sin^os, umnainfesf.'j* 

♦ . ■ * 

4 . (;.ss 3 * 3 — 5 * 9 , LustreBubmctalUcor unmctallin. Streak tolond,upmttallic. 

Order 12. ‘Thriin'e^, fOetop, sulphur.) 

fl,=sl*5—^2*5. G.=s2—^2*1. liUstrc unmetallic. Color yellt)W. Streak colored. 

w 

Class ni. 


Easily fusible. 
Infusible.' 


Order 1. Pittisk.a, (irirra, pilch.) 
Order 2. Ani'IDIAOinka, couL) 


119. In the above system, the first class includes the fluid and so¬ 
luble minerals ; the second, the insoluble, earthy, and metallic spe¬ 
cies; the third, coals and resins,' resulting from the alteration of 
vegetable or animal matters. 

The second clussi, which contains the gi'ealer part of the mineral 
species, commences with the saline cartliy minerals, which follow 
naturally the soluble salts in Class First. From these, there is a 
gradual transition through the earthy minerals to the gems, and 
thence, through the metallic oxyds to the rnetalS'and metallic sul- 
phiuets. Chemically considered, it will be observed tliat the first 
three Orders include, in general, the species which consist of a base 
with the soluble acids—^in other words, the salts of the metals; for 
lime and magnesia are metallic oxyds as much as the oxyds of iron, 
copper, &c. The next three j3rders contain the silicates and alu- 
minates, commencing with the softer species, and ending with the 
ge,m^. Then follow the metallic oxyds, commencing with the un- 
metallic, which unite them with.the gems, and ending with the me¬ 
tallic specie.'.. Some metallic silicates, and salts with the metallic 
acidg, titanic acid, cdlumbic acid, <fec., fall into this order. The 
following order comprises the native metals. The next three con¬ 
tain the sulphuriets, sel^nids, and tellurids df the metals. The^ 


• The m^llic lAturooi' the RpceieR Ir diBEpnMrd by IhrmineMliving ingrt'dio 
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end with the species of the blende family, which have an imperfectly 
metallic lustre, and form a natural transition to sulphur' and thence 
to Class Third, or the coals and resins. '' 

120. In laying down the distinctions or limits of genera, far great¬ 
er difficulties must be allowed to exist than in the organic king¬ 
doms ; yet there are certain relations or affinities which may be 
employed, although we have not the important characters arising 
from organization. 'These relations have been very happily distin¬ 
guished and empleyed by.Alohs. The striking beauties of. the 
system will forcibly impress the minds of. those who may give it 
the attention it merits. 'The distinctive characteristics expressed, 
may not exhibit fully the peculiarities which separate two genera, 
but a slight examination of a few of the species is sufficient to 
convoy a distinct impression of the generic neculiarities. For 
example; it*requires but a passing glance to observe that tlie genus, 
including the closely allied species,/e/rfs/jar, albitCi Labradoritej 
&c., is very evidently distinct from the following one, including 
'pyroxene^ hornblende^ &.c. The broad tabular crystallizations of 
the former are quite unlike the slender forms of the latter. Yet 
occasionally, hornblende may assume a short, flattened appearance, 
and feldspar may lengthen itself into slender prismatic crystals. 
Thus, by the great variations to which the mineral species are 
subject, It is diliiciilt clearly to ch,at:acterize genera. This classifi¬ 
cation is well fitted to exhibit a correct transcript of the affinities of 
the species, and thus to assist in imparting a particular acquaintance 
with their mutual relations, their resemblances, and peculiar char¬ 
acteristics. and convey a general and systematic view of the science. 

For the purpose of mineralogical analysis, the artificial classifi¬ 
cations, given in the following sections, will be found convenient 
and fully sufficient. 


CHAPTER IJ. 

NOMENCLATURE. 

, 121. A system of nomenclature is-a method of naming a class of 
objects, according to certain assumed principles. Of such a system 
the science of mineralogy, a.s generally'received, is destitute, ;,Thc 
narnes in use, except those by Mohs, are arbitrary, aW consequently 
pos^ss no advantages, except merely as appellations.fpi* the species. 
It has usually been sufficient to add the termination 
(originally from Xidoj, a atonp^ to tlie.naine of'some person or local¬ 
ity, ^nd rarely to softie quality of the nrineral^'and thus to denote 
the ispecies. Occasionally Germtin words have been thus trans- 
fo'rni^, and introjjucea into our Englii^i treatises on n^iheralogy; 
and words of vandus languages have been forced into unnatural 
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union. At present, therefore, mincralogical nomenclature is devoid 
of all system, and is destitute of those advantages that cliaraclerize 
the botanical and zoological nomenclatures. Linnaeus and Werner 
attempted a renovation of mineralogical nomenclature, in conform¬ 
ity with the systems in the other branches'of science. Kut owiiio- 
to the unadvanced state of the science, their proposed nomencla¬ 
tures, though adopted for a time, soon proved inadequate. A system 
by Mohs, the distinguished author of the natural classification 
which has be*en adopted, has been for some tin^o before the world. 
Translated from* the German, in ^^fhich it was published by 
its author, into our own less pliant language, it loses many of its 
advantages, afid is very much wanting in conciseness and elegance 
of expression. 

The only language fitted for a system of nomenclature, both as 
regards conciseness and pliability, is the Latin langiuegt?. In pro¬ 
posing, therefore, a system' of nomenclature, this language has been 
employed. For the "acquisition of scientific information, and a 
systematic idea of the science, a nomenclature similar to that which 
will be employed, is highly important. The shorter trivial names 
should however be retained, as more convenient for common use.* 
Names of genera and species. A gemis being a family, delu¬ 
ding one or more speciesj the name of the genus should be a sub¬ 
stantive, and that of the species an adjective— rarely a substantive— 
prefixed to, and qualifying, the generic name. The specific name 
should express some quality or important fact relative to the spe¬ 
cies, so that the,combined name shall l)ring before the mind an idea 
of the species represented. For example; in naming a family 
composed of s) ecies,having a glassy lustre, we first select a sub¬ 
stantive, convoying this general idea, as the word Hyalus in 
this instance, derived from glass. In naming the species 
Tolite^ which ])elongs to this genus, an obvious quality is its di- 
chroism ; this affoitls the combined name Ilyalvs bicolor. In a sim¬ 
ilar manner, tlio systematic denomination of other species may be 
formed. Chemical,'physical, and crystallographic characters may 
each iiflford the names of species. Only those physical qualities 
should be selected which are constantly presented by the species 
in all, or, at least, the greater part of its varieties. The primary 
form of the species has been designated in the specific name by the 
following terms: 

Cubicus, primary fonii, the? cube. 

the«rogul!ir octalicdron. 
square octahedron. 

dodecahedron, 
a rig^ht square prism, 
a right rccton^ar prism, 
a iigfa,t riiombic prism. 


Octahedrus, 

Fyramidalis, 

IhMlecahedrus, 

QtMulfatus, 

I^tfuigulus 

Rhombveus. 


• * Oh account of the vefy general use of the j)iresCnt iKuhenclatiirc of this science, the 
s^toroatic fionics which will be prvposed, will be merely appended in the descriptive part 
of this tn-atise, to' llie coniiti'oii name 
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IflitiinhoJdeUs, primary form, a riuhtjhonjtoulsil prism. 

< **' “ an obli<|uc prism, (n'strictcd to tile oblique rhombicO 

'rrii'Iinatiis, “ “ the oblique rhomboidal prism. • 

(ilioinlKilicdms, “ “ rhomlKihodron. 

Hr .\a«;onu8, “ “ hexagonal prism. 

The terms monome^rict/Sj dimeiricuSf <fcc., expressing the crystal¬ 
lographic system of the primary, may also be employed. The term 
monoclinataSi when u»sd, refers to the oblique rhombic prism ; 
the other prism in this class, the right rhomboidal^ .will be speci¬ 
fied as stated above.* The term prismaticas may jie applied to any 
prismatic crystal; it luis been restricted, however, to the forms in 
Mohs’s Prismatic System of Crystallization, the 'J'rimetric clas§ in 
the system adopted. 

The several varieties of cleavage, may be expressed as follows : 

* • 

Ppritomus, (?ri.Ai. nhont, and riftvM, fn rUnvr.) Cloavage paraPol to the lalOt-al faces! 

Acrotopius*. (iirpoi', suiiiiint, and jifivu.) (/icavage parallel to tjh® basal plane. 

Dintonius, (^iH. Ihrounh. and Tt^vbi.) Clsuvage ]>arall(!l to a diagonal plane. 

Eiitomlw, (to, ertJ?/7//. :ind r.'/jvw.) ('leavag(5 easily cifectcd. 

Dystoniiis,' (<los, dijficultij, .tnd rcf/y^.) Cleav.age obtained with difficulty. 

The reinainiog terms employed, and their explanations, are given 
in connection with the foil exposition of the* classification prece¬ 
ding the descriphve part of this treatise. , 

Jn the selection of generic terms, significant names are to be'pre¬ 
ferred, and, if possible, they should express the family peculiarity 
whicii reipiires the union of the species in the genus, or some 
quality which they have in common. Occasionally this may be 
difficult or impossible, ip which case a name may be adopted, which, 
by.its frequent use as the denomigation of a mineral, or other 
object, will carry with it a general impression of .the character of 
the-.genus. 

Words dqriyed frorii names of persons distinguished for their 
mincralogical attainments, or their patronage of the science, may 
he properly employed to designate species. But the use. of other 
names, though pf persons eminent in the other sciences, is wholly 
at variance with good usage and propriety. Moreover an attempted 
flattery of the politically distingiiished--'is degrading to science, and 
cannot be too stiongly discountenanced.* ^ • 

The masculine gender has in general been employed, except¬ 
ing in the first class containing the soluble species, and in the order 
metallinca, whose ancient names are principally of the neuter gen¬ 
der. A uniformity of termination h.as been ad,opted in the generic 
nam6s in some of tfic orders, viz., the orders H^inea, Barytinea, 
Pyritinea, and Galinea, in order to exhibit, *as far as possible^ the 
general relations of the species., . . ^ . 


• For piorc parfjml.ir rules on the fortnution pf s^Umatip hames, and the ebnvet 
motbodiof wrllin^f llif rn, wo would io-hmsMi rhU080phiQ.MQtanica; ed. tchiaaiictu 
ot etiipndula curA O. L. \V iUddiow, 8to. Borolini, Mltmenla Philosophia 

Rotaninr, aucton*. IIknr- Friu. ^nk, 8vo. Brmbnj, lB24; and SrHKpjoici.’i* 

of VlautHy Hvo. Kdlnburgh, lti2l. 



PART V 

DETERMINATIVES MINERALOGY. 


CLASMFirvnON I, DEPENDING ON CEY‘=>rALI IZATION 

A GPNFRVT explanation has ahead^ been s^wtn of the «*ystems 
of aitifiritil cl i%sihc<ition, winch we piojHse to idopt ju oidor 
tofactlititi thd^dotcrnnimtion ot •species In ilu sptcni d( pendent 
on civslalhzation, tin* classes aie snbdn ided attoidinj to tliolustio 
of the sptcies, into sections, luimetallic and mctaliu A few spe 
cies of infetnitdiate lustio are iliiown ijilo each stciion ' 

A tihnlnr aiians^cinent has bten adopted, as one host suited for 
reference, inf^ the ord< i in which the choractiis ne employed is 
that of then i lative impoitance, as gi^n in IIJ The species 
are arranged ar cordint? to then ii uNiness, as no i h iiaclei is deter 
mined with inoic t icilily, oi is nioic nerTlly availii»ie , fof,'iinlilNe 
the chancier ot sjiccihe ^lavity, it mittois not whether the sped 
men be imbedded oi not, in large oi in small masses 

The number of characters employed in this classihcation is less 
than in the following system, independent of rrystallizatioii, since 
a less numbei of characters is requisite when the mineral is in pei- 
fect crystals In the second artificial classification, ever^ chaiacter 
has been introduced \vhich could affoid assistance in attaining the 
end for which it was constructed 'Hie degice of fusibility has, in 
most instances been stated in numbers, nccoiding to the scale intro¬ 
duced by Von Kobcll, (§ 108) Foi^the convenience of reference 
to the full descriptions of the species, the page on whieh they may 
be found, is givfen after the name of each species * To aid m, fol¬ 
lowing the desciiptions across the twQ^jfiages, in the Tables, the 

are numbered alike on each. 

« * 

" - y ■ . I ■ -- --- 

**An ejq»lination employed m the folloumg 

maimer of uamg the Rv nmieralogical analyns, i'« gi%t.n at the rlobc ot the 

two artificial dassificirmnlr 
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CLASS I. MONOMKTRICA. 


SECTIPN I. LUSTRK UNMETALJLIC. 


JiTaste# »f Species. 

1 Hardness- 

Sp. Oravitp. 


1 Horn Silver, 299. 

Prim. 

1—1-5. . 

5'5—5-6.. ' 

None : cube? 

2 Bromic Silver, 300. 

t 


f 

r» N 

i' . < 

3 *ArscnoU6 Acid, 214. 

1-5. 1 

3.6-^-7. ; 


4 ♦Sal Ammoniac, 222. 

Vole. 

1-5—2.. 

1*528. 1 

Octahedral.* 

C) Cyomifjon Salt, 219. 

^ 1 


2*257. 

CubiA ‘ 

G Potash Alum, 211i. 


^25. 

,1-7—1*8. 

Oct. 

7 Cube Ore, 268. 


2—3. 

2*257. 

Imp. i ub. . 

8 Blende, .503. « 


3*.5—4. 

4-:-4*2. . 

Doddr.. perf. 

9 Red (;!<y>per Ore, 12,5. 

• . 

41 . 

5*8—6*1. 

Ocu irap. 

lO •Bismuth Blende, 263. Priin.\ 

3-5—4-5. 

5 . 9 ^ 61 . 

Dodcc. 

11 Fluor Spar, 236. 

1 

4. 

3--33. ^ 

OcUpe^l 

12 Pyrochlorc, -134. 

Prim.! 

.5—,5’5.‘ 

3-8—1*5. 

None. 

13 Analcime, 337. 

Amvtr. VoLc\ 

(( 

2—23. 

Imp. . 

14.*Hsriclasc, 405. Ve9uv.I>olnmite} 

5-5. 

|3*75. . 

Cubic. 

1.5 ♦P^ovskite, 424. 

Prim. 

« 

t401^*l. 

Cvibic. 

16 Chromic tron, 445. 

Serpentini. 

it 

4 . 3 —i*.5. 

OcCirap. 

17 ♦’Lapis Lazuli, 339. 


5'6—6. 

i2*5—2*9. 

Imp. 

18 Sudahte, :i33.’ 

Vole. Ac. 

4 i 

2-25—2-4. 

Dbdec. unp. 

19 Leucile, 338. 

Vole: 

it 

' 4 

2*45—2*5. 

Cub. ind. 

20 •Hauyiie, 339. 

Vdlol 

6 .. 

a-7—3*3. I 

Imp. ( 

21 IFclvin, 383. 

Prim: 

6—6-5. 

a-i—s-s.... 

Oct. jn traces. 

22 Garnet, 382. 

iPriTfu. Vol€^\ 

6,5—7-5. 

35—4*3. ! 

Dodec. imp- 

23 *BorttCitc, 40.5. 

€rvp9um.\ 

7. 

2-974. i 

Oct. ind.- 

24 •*Rhodi^itG,.406. 

Pn'iffJ 

above 6. • 

1 

- 

25 Automolitc, 397. 

.-Prtm. 

7-5—8. 

4.3 —4.4. • 

Oct. perf.' 

26.Dysluile, 397. 

Prim. 

it 

4-5^-a 

Oct. iAip. 

27 Spiner, 396. 

Prim. 

8. 

3.5__3.6. 

Oct. ind. 

28 Diamond, 399. . 


10. 

1 

, . _ • ! 

Oeti perf. 


SECTION II. LUSTRE METALLIC. 


1 ♦Vitreous SilTCTi 488. 

2 Native Bismuth, 463. 


S.^Selcnsilver, 487, *. 

6 Variegated Cl^pcr Ore, 480. 

7 Galena,'496. » 

8 Native Copper, 464. 
^Native Silver, 461. 
lU Native (void, 460. 

11 Gray Copper Qre', 483. 

12 *Maiiganblende, 503. 

13 Blentfe, 503. 

14 ♦T^i^antite, 486'.' . ' 

15 4^y '/V* 

16 Platinum, 4^. 

17 *Bisinuth Nickel, 472. « 

18Xtt^,!457:' 

19 Stibinc, 469. 

20 Cf^mte Iron, 445. Serp 

21 Nickel Glance, 471. 






.2—2-5. . 

7*15—7-4. 

«< 

$1*7—9*8. 

; 3—3-5. 

10 * 5 — 14 . 

^ * 

7-.3. 

25. 

8 . 

2-5—3. 

5^*1. 

« 

7*5—7*7.- 

tt 

t • 

8*4 'i'8^» • 

te . 

I&. 3 —ip-5. 

« 

IS-T-SO-. . 

3—4. 

4.7_L5^. ■ < 

3*5-*4. 

3*9— it. 

(( 

1 *2. . 

tt 

4^^*5.. 

.4. 

4*3 * 44. ' 


le—19. * 

4*5. 

§•1^2. 

tt ' 

^ ‘ 

7*3—7*i9. 


6<4-. . 16 ^ 5 ^, 

’. it 

<« 



ICC. 


imp. 


.» 


None. 

Ind. 

0tib. perf. \ 
{k>dee. perf. 
Ppdec. imp:; 

• *4 

Ctibic, ind.' 
Oet.' 

Oct, V - ■ 





CLASS I. MONdMETRlCA. 


SECTION t. LUSTRE UNMETALLIC 


_ 

1 Uts 
2*Rch 


«<1 




3 Vit—Sjlky 

4Vit 
5 ViJ. 

6Vit 
■'^Sub'id 
o Ad — 

9 Ad 
lOKes 
11 Vit 

Res Tit 

13\il 
14 Vit 

15M<tdd ^ 
lb Subinet 

17 Vit 

18 Vit 

19 Vit 
,20Vjt 

21 Vit, ros 

22 Vit, res 


23 Vit 

ad 

»24 Vit 

ad 

25 Vit 

res 

26 VSt 

rcb 

27 Vit 


28 Ad 



Color Dupkanett^ Sc 

C gy V^h, 5t sli Trl—buhlj^l MalleablWiU sc rub 

it" gn, yw • ^ 

t w,ywh, rdli St w Tni—op 1 ishingent, svuttibh Siciil 
usually in stell eryst, at bot 
C , y,wh, gyh i Trl-^p T pungent and saline 
T purely s^no 

C w T sweetish astringent and acid , like comnrnu alum 
C gn, ywh^bkh, bn St pale olive gn—bn Trl—op 
!C bn, bK, yw, rd, gn* St w—rdh-bn 'I tp—op * 

C cochineal and carmine rd \ St bnh rd bbtip—%btr] • 

|C bn, ywh-gy, ^traw yw St ywh-gy Sbtip—op 
C vuious, mostly bright Irp—sbtii Phosphorescent when hcattd 
C daik rdh Ini, wax-TW St palbbn, orywh SbtH—op Oqtahtdral 
w, gyh, flesh red St w Tip—Cubic and trspcrc^e^a] 
gnh Trl crystals small *' 

gyh to iron-bk f»t gyh w OpatJUe ' 

between irOn-ibk and bah-bh St ban Qp 
rich blue Til—op 

ffn, gy, b ^t w, orbh Til—op (.«Ut nit 
C *w, gyh w St w Trl—op Tcapezohtdr il 
C bright blue, asparagus gn Tm 
C wax yw, ywh tm, gn $t w Tttrahidrsl 
jC rd, bn, bk, w, yw, gn ht w^gyb-w Tip—op 
r wTg^h, ywh, gnh 8t w Cudic, h^mibedul 

gyhojywh-w Trl Rest mbits boraeiU » 

C duty gn , bk St w Shtrl—op In oc( ilu dmns 
C ywhibrt, gyh bn St palti^ Subtil— p Tn ortihediona 
' * ’ w Tip—op t)(t ihedral 


C 

1C 

c 

r 

♦c 


(" rd, b, git, j^w, bn, bk St 
(" vanoi*,^^ 


SECTION 


W. 

* 


LUSTRE METAILIC 




1 Met 

2 Met 

3 Mot. 

4 

•5 Met 

6 Met 

7 Met 

8 Met 

9 Met 

10 Met 

11 Met 
12'Submet 

13 Submet, ad, ntf 

14 Met 

15 Met 

16 Met 

17 Met 
16 Met 

19 Met 

20 Sufanjet 

21 Met 


C and St bkh-lead-gy, St shining 
C and St silvor^w^ rdh , subject to tainish Seettid 
C and St silvers Brittle 
C lead-gy; bh end iion-bk. 

C and.St iron-blaek 

|C b^h artd fdh'JV \ tsynish bh, rdh St pale gyh-bk: Brittle 
,C and t itntsh gyh-bk Rathci seotile 

C and St*r4^J^^tile nnd m*illeable 
C W-, tansudiJT^bk Duciile 
C gold-yw Very ductih ind niillcable 
G. and St steeUgy, iron-bk St hkc color, or bnh. Tetrahedral 
|C uon^bk Im oo e^lposure St m Ra^^ seeflie 
]C bn, yw, bk, id, gn St w—rdh-bn'* Ttp—iubtrl 
C bkh-lead-gy St rdh-gy* Brittle ^ 

C steel-gy; ywh« Si bit* Brittle ' 

C add St lijy^tftebtgy Dhctde 
fc hght st^l-gy t9 a^er>w; ^hi griff tainish Brittle 
iC« and Si uonttgr St ahimMU Dmme Acts on the magnetic need 

' biat^ iro^^'nd ^hn Bnttle 

lC*rilTcr»w—stecUgy St g\h bk 
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UETKRMINATIVE MINERALOGY 


.Y amen a f Spectea 

1 (’oballme, 473. 

2 *t’ohaU Pyrites, 474. 

3 Smnitjne, 472. 

4 White Nickel, 470. 

5 *rcrov8kite, 424. 

6 Franklihile, 453. 

7 M r nciic Iron Ore, 452. 

8 Iron Pvriles, 47>1. 


fiardvtsi>’ }•''!> firinuty 


Prim 5 —5- 

Print. “ 

. (« 

5-5.. ■ 
Prim. “ 
Prim. 5’5—6*5. 

III—(>-.5. 


tj-1—63 
6*3—6*4 



'CLA.Sg II. DIMETRIC4. 


SECTION I. LVSTRE .UN-METALLIC. 


. J^furnea nf Species. __ H-ird»fss. 

1 *lIoni (AiriekFi).e;, 3t)0. 

2 Uranilf, 2‘i7. • 2-^2*S: 

3 •Melfite, 2.71. Coni >— 2*75. 

4 Comooi{rt I.e ul. 27.5. Lead Ores 2-75—^. 

5 Molybdateo. L^aii.^-O. “ “ “ 

6 Tiniffstale of Irf'ad,25'2.“ “ •“ 

7 *Bdin{rfoni(c, 3.30. Amyg 4—4’5. 

8 Tuiipitate o/ Lime,'260. Priiu\ * 

9 '•Xenottiiic. 260.* l4-25~5. 


10 Apophyllife, 327. Vole. 

11 *HujHlHil«ll)htr, 359. Fo^c.io. 

12 HautTnnninle, 4-10. iv—5‘5. 

J3 t'capohte, '1.57. . Prim. 5—6. 

14 *Cl!lr}=le<life, 132. Prim.5’5. 

1.5 ^Ceblcnite, .‘1.59. Pi im. limestoni. 5'5 '—6- 
36 •.4natn.''(', 123. ' i Ptim. . ** 

17 *Fcrpu.sonitc, 4.15. Prim. 


18 Idocrasc, 381- 

19 Entile. 420. 

20 Brannite, 4'10. 
2j *U(Tmeine, 2G2. 

22 Tin Ore, 427. 

23 Zii'co^,417., . 


Vote, and prim. 6—6*5. 
Prim. “ 

<r 

Prim. 6—6*5. 
Pi im. 6—7. 
Vote. prim. ^c. 7’5. 


_ Sp. Oravtty. 
y'4—6*5. 
31—3-6. * 

1- 5—I't. ' 
6—61. 
e-5—C-D. 
7-9—8-1. 

2- 7—2-8. 
6^6'3. 
4*5—4*6. 
2-2—2-4. 
2-9—3-2. 

■ 4-7—4*8. 
2 - 6 —^- 8 . 

-3(>—3-7. 

2- 9—3'1. 

3- 8—3-9. 

rr8-i.5-9. 

» 3*3-^'5. 

4- l_4.3.. 

4-8-*-5. 

■ 6*5-^7*l. • 
4.45t-4*75. 

\ » 


'Cteavage ; 

hup. ' ^ 

F -m. • 

P and M dif. ' • 

M.'and Ihc diag. 

Oct. perf. 

P, A;A=:--99®43'. ' 

!VI perfi a 

Oct. dist; A: AsalQO*’ 8'. 

M perf. 

Pem I / .. 

P dist. '• 

P. . ' 

M dist P tmee. 

a:a=^l^ol6/. • v 

Ind. 

A&,Pperf. A:A=97o56^. 
ind: 

M ind. 

Oet dist. 

A; A=^68<^—69°. 

Ind. 

Imp. 


SplCTlON II. LUSTRE ^ETALLIC. 


1 *FoUatpd Tellurium, 499. 

2 Cc^per Pyrites, 481. 

3 Hagsmannitc, 440 

4 draunitc, 440. 


t—l-Si . 7—7-a. . F61!'. . . 

3 . 5 — 4 . 4'l-;M;a. Ind.- * ; 

5— 5*5. 4*7—4*8;'. P rather p^. 

6— 6*5. 4*8—4:9. Octdiit 


CLASS III. TRiMETBldA. 


SECTION. I. LUSTRE UKMETAk;’HC. 


Jtsme s o/ ^peeies; ^ '^urdness. Sp. Gritot Jit: JU. 

1 T4£^3i5. , l-~P5: :i*^.-4<’9. .RbcTTgSS'n^y. tPiol’l 

2 (-opjSto.Freth,294. Cop.ow 

3 Orpimenl, 5to. v 

4 .Sumul*. 510. ' ' l*5-l-S»5.2-^l.* Rbjii, pct 

.5 ^i^i^mgerite, 240. Prim. ' ' 2*&»—2*9. Rbo. 100® 

6Nia^.224. ir 1*9^2.. RbcT23®.>- 

7 Ep.som Salt. 221. 2:-^5. i'*/—l‘&Kbo. 


M and € izdp. 












I^IMETRICA. 
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1 

2 Met 

3 ‘Met 

4 Met 

5 Met>ad. 

6 Met 

7 Met 

8 Met . 


^ • w . ■t/iay»awnc». :-:- 

-s . tdb: Stgytt^bk. HemihedTiraM^- 

■ C. il>a|ei»^Jgy; tarniehriilh: Brittle. Cubic. - 

C. tin.w *. . Bteei.gy: Sfc ^-bk. Faces of cube often curved. 
C. tm-w. 

C. piyh to iron«bk: $t eyh: Opaque. 

C. iron-bk: rdb-bn. Brittle. 

( C. .iron^ikSt bk.' 

. ' C; y^i tarnish gyh-.bk; St bnh-bk. Brittle. _ 

' C ia 4 S 55 It DIM B T R lb A'. 

& . ^ . ft 


' ri^tre . 

2 ^'riy> M ad. 

3 Res . . vit ' 

4 Ad. 

5 Res. 

6 Res. 

7-Vit 

8 Vit-. . ad. , 

9 Res. 

10 P b*rly, M vit 

11 Vit 

12 Submet 

13, Vit : .' p’riy. 

14 Splendent 

15 Res. vk. 

16 Met ad. 

17.Vit 

18'. . res. 

19 Met-ad. 

20 Sqlanet 

21 

22 Ad. 

23 Ad. 


1 Met".. 

2 Met ^ 

3 Sdbmet 

4 Submet 


SECTION I. L^USTAE UNMETALEIC. 

- . ■ * 

-j- 'Cfior, Dia^anMif, ,<~c. - 

C.^wh-gy, ash-gy, ywh-w< .hl.xw: T»l—sbtrl: Sectilc. 

C. bright gn, yW: St paler: Trp—sbtri. , 

' 0. bonry-yw ; rh, bnh: St w: Trp-*lrl: Sectile. *' 

♦ 8y“» • St w: Tlp—trl. 

C.'wBX-yw ; orange-.yw; gyh-.w, olive-gn<; St ly: Sbtrp—sbtrL 
C. gn, gy, bn^ r;. St w: Faintly trl—op. > 

C. gyh-w;'.St V: Ttl. Brittle. 

, C. Wi ywh*gy, y/jdh-bn: St w: Sbtrp—<btrl.. Brittle. 

C. ywh»bii: St pal^'bn: Op. ■ . 

• C. w;-gyh, rdb, bh; St w:• Trp—op. Brittle. 

G. f, ywh-gy, bn: Sbtrp.. 

Cl bnhobk : St dark rdh-, or chesnut-bn: Op. ' 

' Q* gy»' wlk} col^ light: St gyh-,W: Trp—op. 

C: bn. • ^ 

C. gy, ywbj Sbtrl—not bright: St w, gyh-w. 

C. bn, indigd-b: St % : Sbtrp—op. . ' 

C. dark bnn^k: St pale>bn: .Trl. andipalean thin scales; Sbtrl—bp. 
• 0. bh, gn, yw, colorlesB; often bright; St w, gyh-w; Trp—ebtrli 
C. rdh-ba, r:-St pa1e-bn: Trl—op. . . 

r. dark bnh-bk : St similar': Op; Brittle. 

C. hyacinth-y^ boney-yw. , 

C. bn, bk; gy; yw, r: St gy—pafe-hn; Sbti^>-^j».* 

C. r, bn, yw, gy, w: St'w *: Trp—sbtrl. , 7.’^’ . 

« , SECTIO^:H. * XipSTAE METALLIC. ‘ 

, ' t* ^ • 

. St 8ftid C..Jl^'.lb^.gy.: Flexible in thin lam. Sectile. 

.. C. braas^yw’i-'St grtn-}^,; tf littfe shm^: Brittle. 

C. bnh-bk: St ran,, efiewut-bn. 

G. dark-.bidi..bk-: St smiilar:- !^ttle. 




GLASS-JIi; TRIMETRICA. 


. . * , \ 

- - 'SEpTIOK; i.' tBSTBiE. UNMETALLIC, 

' .. t fV ,x ■ 
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determinative mineralogy. 


JVawr.t of /Spf ties. 


1 While Vilnol, 226, 

2 *Thenardito^|221. 

3 •Lirocomtc, 291. Cop. ores. 

4 *Cryoliie, 231. Prim. 

5 Rhombic Mica, 322. Prim. 

6 ^BroniIite»J3S5. 25. 

7 *Hopeite, 266. Zinc orea.'^S —3 

8 Ficroaminc, 312. Pritn. 

9 »Polyhalite, 228. 

10 M&scaj^ninc, 2^. •> 

11 White Antimony, 261. 

Antimony ores. 

12 *Melanochroilc, 283. Xfcad 


^ H«rdiunsi^P' Oi^. 
12—2-5. 


« 


» 


It 


u 


tl 


It 

'3—3-75. 
3-5^. ’ 

U 

3-25—4. 
3-5—4. 

It 
tl 
It 

|4. ' 
k—4-5. 

It 


Wes} 

13 A.ng]esitc, 277. Lead^ores. 

14 *CidedoDite,284. Leadores\ 

15 *Cera8itc, 2;“5. Lead ores. 

16 «Ro8elite, 273. I 

17 Heavy Spar, 257. ' 2-5—3-5. 

18 Celcatirie, 254. 2-.75-3-5. 

19 Olivenite, 292. 3. 

20 *FlucHitc, 231. 

21 •Villarsite, 311. Dolomite 3 —3 5. 

22 Anhydrite, 241. 

23 *Atacaiaite, 293. Vole. ^e. 

24 White T^-ad, 274. , 

25 Withrntr, 2.'.G. 

26 Serpentine, 309. ^ 

27 *Mesole, 334. Amyg. 

28 Strontianite, 253. 

29 Wavellitc. 233. [prim. 

•30 Stilbitr,32^. Amyg. and\ 

31 Arraifonite, 246. 

32 Scon>dlte, 269. 

33 *Broehantite, 295. r^o^.ore* 

34 *Libc-thcnil(‘. 292. 

.35 Eoistilbitc,329. Amyg.xtolc. 

.36 *Hannotoine, 331. Amyg., 

37 Red 55inc Ore, 426. [^. 

38 *Plnllipsilc,332.4*5. 

39 Klcclric Calarnine* 26.5. 4-,5—5. 

40 Thomsonile, 330. Awy^.4-75. 

41 *Eucluoiic, 289. Prim. 

42 ^^trolile. 332. Vole, amygs 
43.*Chilflrcnitc, 23.5 

44 *IIerdente, 2.34. Print. 5. 

45 ♦TMpdiylinc, 269. Prim. 

46 *G6lliiip, 4.50. ' 

47 Wolfram, 4.39. 

48 >ScoJcoitc, 335. Vole. 

49 LazuUte, 347. 

50 Brookito, 424. 

51 Ycnitc, 448. 

52 Ptrfymignitc, ^3. 

59-'^tehnite, 343. Ainyg,prim. 
54.*Huinit(j, 389. 'Vole. 

... Chrysolite, 403 . Volcihofinli. 

56 lolitc, 406. 

57'''^laumtidc, 3^5. 

58 Andahi.sito, 386. 

59 •O.stranite, 418. 

60 ^ FVirstente, 40.3. 

61 Topaz, 101. 

62 Chryuoberyl, 394. 


2 ^ 21 . 
2-7—2-8. 
2-85—3. 
2-9—3. 

2- 8—3-lJ 

3- 7-3-72. 
2-4—2-8 
•2-55-2-7. 
|:3*7— 2 - 8 . 


Forts, M : AT, 


I5-5-15-6J 
!5-7—5-8. 


Rbc. 9a?.42\ , 
Rbc. IS 5 ?; . 
fRbc. 1190 43'. 
:Rpct. , 

Rbc. lS0° nearly 

iRbe. 1010.24^ 
Hect 

Rbc. - 
Rbc. ^ 

Rbc. 1360 58'. 


Tu 


•azage. 



« 


u 


Prim. 

avtyg 


Prim. 

Printl 


oasB 
l^rim. 
Prim. 
Prim. 

f ' 

Vesuv. 

Prim. 

Prim. 


' 4 - 54 ^ 5 - 5 . 
-» 


u 
n 

'5—5-5. 

'5—6. 

5-5-r6. 


'6*2—6-3. Rbc. 1030 49,' 

'6-4. Rbc. 950 . 

7—.7-1. Rbc. 1020 27';' 

Rbc. .1320 4S. ■ 
4-3—^-8. Rbc. 101® 40'. 
3-9-4. Rbc. 1040-1040 30 
I—4-3. Rbc. IlOo 50' . 
Rbc. IO 50 — 

Rbc. 1190*59'. , 
Rect.M:e=135o35 
Rbc. 1070 10'. 
Rbc. 1170 13'. 
Rbc. 1180 30'. ‘ 
Rect. • 
iRbe. 

iRbc. IJ 70 19'. 

Rbc. 122® 15^ 
Rect e : c==!S|3o. 
Rbc. ne® 10. ■- 
1190 2'. 

1140 20'. 

950 2'. 

1350 10 '- 


>3. 

-3. 

4 , 

6-1—6-5. 

4- 2—4-4. 

2- 5—2-6. 

3- 3—3-4. 
3-6--3-8. 

2- ^2-4. 

2 -1—2-2. 
12-9—3. 

3- 1—3-3. 

3-7—3-8.! 
3-6-3-alRbc. 
2-2-2-3.Rbc. 
2-4—2-5., Rect 

5- 4—5-6.1 Rbc. 


Rbc. 

Rbc. 


:6-5—7. 
6—7. ■ 
6-5—7.' 


t< 


i7^7-5. 

7=5 

[6—6*5. 
7-.5—8. 
| 8 . 

'8-.5. 


1250 . 


le perf.' • 
Ppcrfj;M. * 
limp. M. 

|P perf; M and 

Foil 

inu: 

?perf.' 

M perf j fi. . • 

£ pert , 
M. em. 


Bnp. 

^dist M ind. 
M perf! 

^ perf ] 

M and P. 

M dial. P. 
Imp. 


M and^f perf. P diet 
P perf. 

M perf. 

^mp. 

Perf. inonedirection. 
M nearly perf 
M and- e pei^t 
Im perf! M imp. 

M. 

6 imp.. 


M and 
nip. 
mp. 

'perf. 
mp. 
lol! 
Imp. 

M perf 
Kf* perf! 
M 4ist 
ftf perf t 

LT ' 

P perf. 
e. 

M perf. 


2- 2-2 Rcct. . 

3’3—3‘5. Rbc. 1630 53' 

2'25-2-4. Rc(jt e t ewsSO® 40'. 

3- 3-t 3-4; Rbc. 117® 20'. 

2-1—2 3. Rbc. 91® 10'. 

4- 2—4-3. Rbc c:e=970 50'. 

2- 9—3-1. Rbc. 115® 53'. 

3- 6. Rbc. 132®. 

4- 0—4*% Rbc. 130® U'. 

71—7t4. Recte^:e^01o5'. 

2 - 2 —S'3. RJ^. 910 35 / 

|3—3'1.- Rb%i.91®30'. Ind. 

. • ftbb. 100®. .. M. fed. 

3’9—4-1 Rbc. 112037'. * Aind.- 
4-7-4-9. R^ct . ‘ . Jnd. ‘ - 

2'8i^3: Rbc. 99® 56'. ,p.* ■ 

3- l-r^-2. Rbo., 120®. - 

3*3—3*5. Rect ^ ■ M. 

2’56—2-7. Rbo* l50®. • ^ Tpd - 

3-6-;3-8. Rbc.' 129® 90f. c.ihd. 

a'l-8-35.Rbc.-9r® a3(.’ . Mdist 

. 4'3—.4*4. Rbci 96-®.' d ind. 

Rbc. t28® '54'. • P perf! 
j3-4—.3-6. Rbc. 124® 19'. P porf! 
3’5—3'8 Rcrt diet. 



CLASS TttiMETUlCA. 
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1 ViL • . - 

2 Vit •' 

3 Vit.. rea. 

4- Vit.. p’rly. 

5 Pearly* 

e.vife 

7 Vit; e BubpVly. 

8 M. p’rly; vit. 

9 Res., little py. 

10 Vit- *. . • 

11 AA and p’rly:' 

12 Res, glim. 

1.3 Ad ; vit; res. 

14 Res. 

15 P’rfy., 

IS^Tit 

17 Vit.. p’rly Acres. 

18 Vit; ..p’rfy Seres. 

19 Ad.. vit & p’riy. 

SI Vit 

22 Prly and vit 

23 Ad., vit 

24 Ad-, reS.; p’rly. 

25 Vit.. res. 

26 Res .. greasy. 

27 SUky or p’rly. 

28 Vit • 

29 B’rly. v vit Sc rea 

30 M p'riy. 

31. Vit—res.. 

.32 Vit, subad. res. 
33 Vit 
.34 Res, 

3.5 e* p’rly, M Vit • 

36 Vit 

37 Sabad. 

38 Vit. 

39 Vit, p’rly.. 

40 Vit .-N p’rfy.' 

41 Vit 

42 Vit < 

43 Vit.,^- 

44 Vit.. subfea 

46 Subad. 

47 Sttbaict 

48 Vit.. p’rly. 

49 Vit 

50 Met>ad. 

51 Submet 

52 Sulptiet, spfeud: 
53Vit,Pp*rly. 
54 Vitr. ‘ 

55 Vit 

56 Vit 

57 V^ flubres. 

58 Vit 
59yit 

(iO Vit, splend. 

61 Vit. 

62 Vit. 


Color, i^apk.ant'iiy, ^c. 

^trl: T. astringopt, metuUic, very n^us^iis, ” ” 

I }iT.«jalidBfui^i..bilter wholly soluble: Efflorescent 
G. an4 S<r light 1>—gn: Sbtrp—trl! 

|C. w ; rdh, bnh: St w: Sblrj^trl: Fusible in (lame of a candle. 
C. bnh-r, gyli>bnl. JLanuns thin and elastic. 
jC. w; 'IVI. . 

|C. gyh»w: rdh<bn: St w; Trp—trl. Double refraction. 

C. ^h-tv, dark gn;»St w :'Sbtrl—op. 

C- nesh or brick r. or y.wh: Trl—op: T. hitler, vvcalc. 

C. ywh‘-gy—lemon-yw. Trl. 'P. putigsnt and bitter. 


[C. w; p^Ch'blossom-ned, aah*gy: St. w: ’/rp—tfL Very fusible. 

C. btwn cochineal and hyacinth*?; lemon-yw on .exposure: St brick- 
red : Sbtrl—op. 

C. w, gyh, ywh, gnlii .bn, asli-gy : St w: Trp—sbtrl. 

C. deep verdigris or bh-gn: St gnh-w: TrL 

C. ywh-w, rdh-vf: St w: Feebly trl—op. 

jC. deep^ rose-r: St. w : Trl. • 

0.-w ; ywh: w: Trp—trl—op* 't 

G. w, often bluisb: St w: Trp—tfl. Brittle. 

0. gn, bn: St olive-gn—bn: Sbtrp*—op. • 

,C- w: trp. 

C ywh-gn: Sbtrp; Vr. granular. 

C.' w: St. gyh-w: Trpr-trl: Often fibrous and foUated. 

0. some shade of gn: St palc-gn : Sb^p—sbtrl. 

C. w, ^h, bnh: St w, gyh-w: Trp—^trl: ‘ Brittle. * 

C.,w, yvh-gy ; St w : Sbtrp—trl. Brittle. 

C. dark and iight-gn, oil-green: St. w: 'IVl—op. 
iC. gyh-w, y^vh-w: St w : Trl: liara. slightly elastic, 
light-gn, w: Trp^l.. 

jC. w, gn, b, yw, bn: St w, gyh-w: Trl. In hemispherical concretions. 
,C. w; ywh, rh,'bnh: St w: Sbtrp—IrL 
C. w; gyh>ywh: St gyh-w: 'IVp—trl. 

C.leek-gn, liver-bn: Stw : Sbtrp—sbtrl. 

G. emorald-gn, bkh-gn: 1^. 

I'. dark olivft-gn: St olive-gn: Sbtrl 
t*. and St w: Trp—sbtri. 

w; gyh, 3 rwh, rh, bnb: St. w: Sbj 4 p:—trl CrystaU ofUt¥prucj^9^‘ 
|C. deep red: St orange yw. • ^ 

jC. w; rffli: St w: Trl—op. CrysiaU^ often erucif&rr^^' , 

|C. w; b, gn,,y, bn: St w.r Trp.^trl 
C. w; bnh, rdh: ,St w: lyp—trl 
0. embrald-gn: Stpale-gn: Trp—trl' 

C. w^ ywh,^dh; gyh: Stgy: Tip—‘trl' " ' 

C. y, pal© ywh-bn, ywh-w: St w: TW. 

|Oi ywh-w, gnh-V: St w: Trl Very brittle. 

C. goh-gy,} bh: St gyh-w:'Trl—sbtrl 
C. bn—nlo^-pSt IjSh-yw, ochre-yw. ‘ v 

C. dark flyh-bk, bhh-bk,: St dark rdh-bn: Op. 

C. and ^ w; Trp-:;tri. 

C. b: wt sbtrp—op. Fracture even. Brittle. 

C. hair-bn,-orange-yw: St ywh-w: Trl—op 



C. gn, light-bn: St-WV li’rp—tfl . > 

C. hgfat-b i bkh, g^: St Trp-^iirL* Exhib. diebroism. 
C. rohr^ Til—<»; nsuaUy thelatttf. 

‘ C..il^sh-7, pearl*^; St'w:,Sbtrl.^u: Tough. 

C. elotr© bn: St ngkcdr hb: Vefylirittle. ' 

Colorless: St'w:TH' ' ' * 

jC. pale y, gn—w: St w : Trp—shtrh Op. 

C. gn ; ywh, gyh: St w: Trp—trl 
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DETERMINATIVE MINERALOGY. 


S.ECTION II. ’ LUSTR.E METALLIC. 


Jfamo* of fiprcieo. 

JfardnetM- 

sp. Grav 

Form, M: JU- 


1 •WtembergiUj, 490. 

1—1-5. 

4-1—43 

Rb^lia® 30'. 

P cm! fol. 

2 *Grophic Tellurium., 466. 

3 *Auro-Tellurite, 466. 

1-5—2. 

5-7—5-8 
10-6-10^. 

Rbc. 107'=>44'. 

Rbc. 10503 d'. 

M perf! P peif. 
Ind. 

4 Gray Antimony, 491. 

2. 

4-5_4-7 

Rbc. 90® 45'. 

e perf! M ind. 
M, e, 6. 

5 PjrToluaite, 442. 

2—2-5. 

4-8—5. 

Rbc. 930 40'. 

6 *Antim. Sulph. .Silver, 490* 

7 Sulphuret of BiAmutll*, 500. 

44 

5-5—5-f 

:tbc. 100® 8'. 

M perf. • 

U 

4 

6*5—:6*r« 

Rect.e : e=91Ot30^. 

M perf. P imp. 

8 *6111110 Silver.Ore, 489. 

U 

6-2—6-3 

Rbc. 115®s39'. 

Imp. 

9 *Jame8onitc, 494. 

ti 

5-5—58 

Rbc. 101® 20'. 

P perf. M ind. 

10 Vitreous Copper, 486. 

2-5—3. 

5-5—5-8 

Rbc. 119035 '. 

■M ind. 

11 *Bournonitc4 484. 

U 

5-7—5-8’ 

Rcct 

Imp. 

12 *Zinkcnite,49.3. Anlim.ore9. 

3-5. 

5.3_-5-4 

Rbc. 1?0® 39'. • 

None. 

13 •Antimonial Silver, 467. 

3-5—4. 

9-4—9-8 

Rbc. 120® 7 

P disL 

14 Manganite, t*tl. 

4—4-5. 

4.3-^'4 

Rbc. 99® 40'. 

e. • 

15 Wolbfairi, 439. Prtm.,5^5'5. 

7-1—7-4 

Root«'.- c'^iux® 5' 

M perf. 

16.Leucopyritc, 474. 

4( 

7-2—7-4 

Rbc. 122® 26'. 

17 Yenitc. 448. 

.5-5—6. ;3-8-41. 

Rbc. 112® 37'. 

Ind. 

18 Coluinbite, 436. Prim. 

.5—6. 

.5-9—61 

Rect. 

Ind. 

19 lyiispickel, 475. Prim. 

<( 

6-1—6-2 

Rbc. Ill® 53'. ' 

M. 

20'*FerTotanl;dite, 438. 

fC 

7-2—8. 

Reel. 

Imp. 

21 White Iron Pyrites, 477. 

6—6-5. 

t-6—4-9. 

Rbc. 106® 36'. 

M. 

22 *Polvmiffnite, 4.3.3. Prim. 

6-5. ' 

l-7-^-9. 

Rect.. 

[nd. f 


* «- 

■f 

CLASS IV. MONO CLIN AT A., 


> 


SECTION I. LUSTRE UNMRTALLIC. 


J/amew of Sprctn. 


1 Natron, 218. 

2 •Red Aiitimony, 505. 

3 Glauber Salt, 220. 

4 *Boratc of Lime, 243. 

•> •Cobalt Bloom, 273., 

0 Vivianite, 270. * , * 

7 •Realjjar, .508. *•* 

8 Copperas, 224. 

9 Gypsutn, 240. 

10 •fiorax, 215. 

11 •Botryogen, 227. 

12 *Pharmacolite, 239. 

13 Common Mica, 320. 

14 •Johanrite, 227. 

15 •Miargyrite, 506. 

16 •Dioxylite, 276. Ltad ores. 

17 *Gfty-Lu88ite, 218. 

18 Oxalate of Iron, 230.' 

19 *Leadhillite,276. Zieqtiorea. 


Hardntut 
.«« 

1-5—2. 

1:5—2. 
« 

2 . 

» ti 

1^2-5. 

41 
«< 

<1 ' 

- « 

44 
44 


i2-5. 


44 - 

44 


Up. Gran 

I'O—i-5' 
4 . 4 —4*6 

1- 4—1-6 

2- 9—3. 
2-6—2-7 
|3-3r-3-6 
1 - 8 — 1-9 
12-3-2-35 

1- .716. 

2039. 

2 - 6—2-8. 
2-8--3.. 
31-^-2 
5 2-^-4. 
6-8—7. 

2-76. 
6-2^5. 


f-flnn.f 


Ubc. 710 17 ^, 
Rbdl. 1010 19'. 
Rbc. '8Ho 31'. 
Rbc. ‘97^ 30'. 
Rbdl. 1240 51'. 
^dl. 1250 18'. 
Rbc. 740 30'.' • 
Rbc. 82? 21-'. 
RbdK n.3oT8'. 
Rbdl. 1060 6'. 


iRbe. 

Rt)dl. 

Rbc.' 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 

Rbc. 


119° 56'4 
96® 46'.- 
abduL 1200. 
1110 7 
86° 4'. 

120® 45'. 
680 50'. 
100? 36'. 
590 40'. 


('Uavttg 


M perf. 


P perfl 

Poml 

[Imp- 

P perf., M inm.. 
P perf! 

[M perf. -o 

f 

M. 

P em! 

Foil! 

M Imp. 

I perf. 

M pdrf; F diKt. 
P; M^nrtp.''- • - 
P perf. 


t The angle giyen M, wl^en the primary ie an o^que rhombic prismi and 






I [ \b8 M0^0^4 \l V 
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bECTIOSr I£« LTJSTKE ML! ALLir 


— ' 

I Mit 

^ yfn 
J Mci 

4 Mrt 

5 "Vtct 
h Mit 
7 M?t 

Ma 
•> Met 
m Htt 
II Met 

I >J\Ict 
li Mit 

II '^iibnn l ' 

15 Suluni t 
10 Ale I 

i? Stihi i< f 
Ih Suhin f 

W Met 

520'Nearly met 
521 Mel 
22 Nubuu t 


j < /ur \ b 

( daik pificbbotsk bn bk Lam fTi \ iik tin loil Scctilc 
I and St ‘*tetl-gy viiy sectilc 
C brass-yw Stsnnilu l» itlui buttU 

( imd St lead gv stPtl“gy, tiini''Ius tik 
, r iron bk, bh «St bk SoniMeliat Mitde 
( md St light bUcI gy sil\<i w , bkh—1( nl-gy 

(* &tid >St Itid-cy fMCtili • 

( ind St noji-bk Stttih 

( tn<l St stecl-gy ^H/CtUe 

*t lud St bkhdtad-gv , tuiiiMib Sietil 
r* and St btecl-gy, bkh Ihittk 
t uid St steel gy 

( ind St silver-w—tin w Not niilli ibli ^ 

C dark sted^gy, iioli bk st idh bn, bk Jh tt! 

< d irk "yh'-bk, bnh'bk Stdiikidh-bn Biittb • 

( &il]\cr-w hUeUgy St exlibk Jlritth 
C ncii^y non ble dtrkgyhbk st gnli hk, I nh bk Brittle 
t' g^li bidi bb liT St bn i ’ i ]»n bib l»k Biiilk 
r Sliver >v, stiol gy st dn’ t,> Hiitth 

C u»n-bk St i&*bn Biittk 

r pill lynn/c yw , gyli, gnh * st d irk g_yh bk Brittle 
C bk in dirk bn FVacture pcrlfct, conchoid d biittb 


CLASS IV. MONOCLTNATA. 


SkC riON I LUSTKL UNMLPAr r It 


jtuitrt 

I Vit, t irthy 
*2 Ad 

3 Vlt, i lllliv 
1 

'jj'ilyA. id—Vlt 

0 P il>—sdbiuet 
7 Res 
Vlt . 

9 Frly lud vit 

10 Rch 

11 Vlt 

12 P’rly and vit 
1 i Trly, Vlt id 
14 Vlt 

I') Submet id 
lb P’rly and les 

17 Vlt . ' 

18 Rea 


i _ t tfiur Uiuphan \ 

( IV, gyh, ywh i'. olkihnc—LHlor in m Is 

( cheriyt tSt bnh-r Irl —shtcl Netilc [e,ffloi crusts 

( \\ Irp—op T e 111 timi feebly siliiie md hitter Usually m 
t ry < ils eolorltsb— tip ulso snowy tibioiis uid odoious 


19 Rea 


nd 


uiigcnt Olid metollie 
Atiy stefili 

I sweetish ilk dine 


gjli M paler Trp —sbitl I/nn H< \ fn one dm efiuii 
b gii, mdigo b St b, bn Irp—til f »m flex 

hnght ‘1 .&t orange >yw—anroiir SertiU 
gii, wU St w Sbtrp—trl 1 sweeti h i 
w , gyh, 3 rwh St w Tip— til Tast U ss 
w, gyl^, bb, gull, vwh onevjiosmc St w 
ircble IntiimubCCb and llioi fuse s 

deep hy icintli-r, ochre-yw si oclin yw V shgUtU istringent 
w, gyh, rdh St w Tri— o]j 
vaiuiii9 St w—gy Lam tough Ingbly distu 
(morald-gii, apple gn &t ywli ni lip 
iron bk St dluk rhctiy r Sbtil—op 
C gilh-w, ywh, gyh St w liyi—til 
r yi Trp Very brittle Pa^tiiliy soli^li ‘ 

St ’w 'ftp—trl Itatfaer aectde 
--- ^ ^ 


t 

t 

( 

( 

C 

I 

C 

c 

c 

( 

•it 


p r sh^htly bittii 


w 

w 


Battle 
ywh, guh, gyh 


M. wh6n it IS the right rhom^idal pnam 

19 


9 
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D riT E UM1N AT IV K M T NE R A J. 0(i V. 


.Vff/nr^ of f^pcciea- 

I “Trona, iJllK 


4 *Aphyiesilr, 1^90. • 

5 Tuprcows Anglosilc, S'-!!. 


7 *ChromrilD of Lead. ‘2H2. 


t 


9 Ileulandifo, 3:21. 
ill LaiimomU', 3:2(>. Pi 
I I *‘Rrorli:nililr, 


A 


nojL' 


13 A'/tirilc, ‘281'. 

J1 *M!irgaril.‘.Mvn. P 

15 :2(u. (r 

16 •Burv(«>-osilnt<*, /‘i.').'!. 

IT (nintoiiilo, 31 i. 

18 ♦TuriuTitf, 371. V 

19'PBeuclo-malaclt!tr, *2:11. 

Coppn n 

20 Mona/itr. 424. Pnm. 

21 »Bre\vstorito, 32r). Am 


23 •■Wa'rniTUe, 23 k 
24-Anih..,.)unin, 372. P 
25 iSplH^nr, 121 P 

2f) lIurulilMulc', .3h>' Pi 

rah. 

27 Pyroxnif, 3151. Pr 

rufr. 

2!^ *J’JsrliyniU’, -132 Pi 

211 Afuiitc, 37.3. Pt 

30 Warvv'iokiU!, 4.75. i*i 

31 Aliaintc, 429. ' ' Pi 

.32 l*el<lspar,31H. 

33 *Ryac<ilitc, 35U^\ Vuh. 

34 *Grcruovil(’, 42.3.‘ I'l 


37 Chotidrodrtf, 3^8. Prim. 
.38 Tipidiitf, 373. Pi im, 

39 Ligurilc, lOl. 'Palru'ir lork. 

40 SpodunK-no, 3(i0. Jfrnii. 

41 ^iaduUniu*, 1,31. Granife. 

42 Euclase, .393. Prim. 


1 ♦Rcxiblo Silycr Oiej^-i^l. 

2 ^^Miargyriti, 500. 

3 Wolfram, 439- \ 

4 494. 
^♦Piaooditic, 47J. 

6 Wj!!\MckiU'. 455. Ihim. 

7 Allanitc, 129. Prim., 

8 41-3 


Hardnesa 

. ^ip. Oror 

Furtn; M: Jif. 

2-5—;j. 

2-11. 

Rbdl. H)3945~ ~ 

If. « 

2*7—2-1) 

. Rbc. 830 20'. 

> “ 

4;4.3. 

RImj. 1070 10'. 

tt 

4*1—1*2 

. Rbc. 56°. 

« 

L. 1 

5-3—?5 

. kbdl. 950 4fi'. 

f. 1 

di “ 

a j 

5-5—5-8 

Rbc. ' ' 

T» 

<« 

G—6-1. 

Rbc. 930 40'. 

/1.3. . 

f2* 1—2-3 
,2 1.1-2-2 

Rbc. 980 22'. 0 

■3.7 -; 

Rbdl. i;i0o .30'. 

h •' 

12-3. . 

[Rbc. 800 15'. 


3-7—3 a 

Rbc. 1140 20'. 

<« 

jj 

'4-4-1. 

RIk5. 1030 42'. ' 

’|3-.5-t2.-> 

’3:>—.3-9. 

Kbc. 98° 50 '. 

. .3'.»— h,! 

13—3-]. 

Ilexag. tables. ■ 

t. alxiut 1. 

2-2—2'3- 

Rbc. 117030. 

4. 

3-lk-.3.7. 

Rbc. 10GO54'. 

j i—5. 

1.3—3-J. 

Rbc. 940. - 

.; 1-.:—5. 

i 

Rbc. 96° 10'. 

a 

4-2—1-3. 

Rbc. 1410 04^. 

• 5. 

4-8—.\-l. 

« t 

Rbc.-93o 10'. ■ 

»0“~5 «>. 

2-1—2-5. 

Kbdl. 930 40'. 

5-.'« 1). 

2-95—.3. 

Rbc. 770 30'. 

(. 

.3—3-2. 

Uhc. 9.50 25'. 

■t “ 

3-1—3-2. 

Kbc. 12.50 30'. 

«• 

3-2—3-5. 

Rbc. II .-«== 136^8'. 

.‘.1 —(). 

2-9—3-4.iUbc. 12-1<^ 30'. [ 

) 

i *4 
*1 

3-2^3-5. 

Rbc. 87*5 .V. j 

- > 1 

• 

' C( ‘ 

1 

51—5-7.! 

Rbc. 1270. 1 

15-5-0. 3-2—ir4.iRbc. 5G'. ' 

i ■“ 

3-3-3. Rbc. 1 

' v* 

3-3—3-8.|Rbc. 128«. ! 

G. 

•i3—2-b.;Ubc.llB^ 19'. V:Ti 

ti 

t 

3-A-2'7. 

15'. 

Kbc. 119''21'. 

.ibove 5. .3‘4—3'G. 

Rbc.' 110° 36'. 

,G. |3~->1. 

Rbc. 106® 10'. 

1 II 

' 

1-.3—3-6. 

Rbc, 'cleavage.) 

—6‘5. 

3-1-3-2. 

Hbc. 712® 12', • 

G—7. 

1-2—3 5. 

Ubdl. 1150 24'. 

«< 

)-49. 

Rbc. 140®. ‘ 

S-S—7. 

3 1—3-2. 

Rbc. 93®. •- * 

if 

4—4-6. 

Rbc. 11^? 

75. 

3-9—3-1. 

RbdL 130® 50'. 

• ^ 

ON II. 

• ♦ ’«« 

LUSTRE MjETALLIC. 

very soft 

• » 

f 

RbdL 125®! 

2—2-5. 

5-2»-^4. 

Rbc. 86® 4'.: 

.1—4-5. 

M-^7-4. 

•.] 

2-5. 1. 

ri. 

Rbbf 120®, 49'. 

5—5-5. 

r-o—8-1. ] 

Rbc. 64® 32'.. ] 

5;6—6. ; 

1—3-3. j 

Rbc. ' ‘k’ £ 

" 3-3—3-aj 

Rbc. 128®.'1 

() 

i-k -1-7.!| 

Rbc 128® 16'. I 


Clewaffc. 


P i>c rf. 

P oni. 

|fVI tind T peif! 


M rather dis. 

IP perf. • 

I’foil 
C (list. 

^ij Ijariv, !\f. 

1 * pi.ll'! 

lU. 

t'nl « 

^onc. 

M perf. 

Fol. 

c cOul e. 

Jiid. 

P perf. 

Pperf! 

fnd. 

e perf; M and c. 
Ind. 

M perf c, e sdino-l 
liiiH s perf. . i 


M. ind. 


ind." 


M. 


imp. 


perf. 



CLASS MONOCLINATA. 


14 


Liuire. 

' \ vTiT ^ T 

2 Vit. 

A<1.. vit 

4 P’rly. 

5 Ad., vit. 

6 Ad. 

7 Ad .. vit ■ . , 

8 Vit 

9 Pyily, M vit 

10 Subp’rly, vif. 

] 1 Vit. 

12 Ad . . vil. 

i:ivii. 

l4P‘rly. 

15 Vit 
IC Vit.. res. 

17 M(“t, mrt‘p’rly. 
1H Ad. 

19 Ad .. vit 

SfOUes. 

21 Vit 

2^2 Vit. 

29 Vit 

24 Prly—submet 

25 Ad ; res. .' 

26 .Vit, p’rly. 

27 Vit.. res. 

28 Res, siiitmct. 

29 Vit, nw. 

.SO Submet—p’rly- 
SI Subjuci, r«‘.s; vil 
32 Vit: p’rly. 

S3 Vil; p’rly. 

34 Vil.spleii(^, Rr’s 3 

35 Vit. . p’rly. 

36 Res. 

37 Vit.*163. 

3fi Vit.. p’rly. • 
3!) V.t 
43 P'rly. 

41 Vit.. tcB. 

42 Vit 


iUd' 

2 Submet—ad. 

3 Sabmet. 

4*. 

5 Met 

■' 6 Submet, pearly. 

7 Submet, res. 

8 Submet 


Color, Piaphnniity,^-!:. 

C. w; ywh: Stw: 'ftp—trl: Tayte sharply alkulmc. 

C.'ywbr^,^ryh-w: Stw; Sbtrp—trlr T.leubly salmc and ustnrj^-. 
C. gn; bkb-gn: St apple green: Tr!—sbtrl. 

dark-«jn.. b.: Stbh-gn: .Sbtrl, : • 

C. azure-b; 0]^'palc-b; Trl—sbtrl. 

(1. datk^gn; nearly bk: Stv'siskin-gn, bnli: Sbtrl—op. 

(’.'bright r: ^t. orungo-yw: Trl: .Soctilc. », 

C. bnli>'gnfa, or winc-yw: Trp—trl: ftrittle. 
j f, g, biihj ‘St w: 'Pip—«l)lr1. 

I 

C. w : ywb, c^h: Trp—trl. Soon opatiuo white on exposure. 

C. emcmld-gir: ftp. 

0. gn: St paler-gn ^ Trl—sbfrl. 

(’.azure-b: St.pale-b: H’lp—sbtrl. 

( ^ pcarl-gy .. rdh-w, y wli-w : Stw: Trl—sbtrl. Rather brittle. 
C. rdh-ywr Tip. . • 

w ; gyh, ywh, gnh: St w ; 'J’rp—tri. • 

C. rdh-bq, ywh-bn, copper-r: St yu’li-gy: fiain. scarcely llcxible. 
Cv y, bn: .St. w, gyh-w: Trp —td. • 

‘ C. gn: «St p.iliT-gn: Trl-^bftl. 

C. bti,'bnh-r, bnh-jvw: St. lighliT: Shtip—fjp : Brittle. 

(5. W-; gnh, ywh, roll: St w: 'Vrp—tut 

w ; ywh, gyli: .Trp—ttl. 

' C, y; gyh: St w: Trl. 

C. ywh-gy, bnh-gn, Hove-lm: Stw: Trl—sbtrl; Often thin col. 
C. bn, bk, y, gyli, gnii: St w: Tit—op: Brillle. 

C. gn, bn, bk, w: St gyh-w: Shlip- op. 

C. gn, bn, gy. w, bkh; St w—gy: Tip—np. 

bk, d.nrk hnh-yw; Sfc daik-gy, nearly bk. Til--K>p. 

}(' bnli-bk, ywh, giili-bk: St pale gnb-gy: Sblil - np 
. bn, iron-ilk : Brittle. * 

.(’.pilch'bn, bnh-bk: St gv. giih-gy, bnh-gy; Sbtrl—op; Brittle. 

w, gy ; gB.h, rdh, bli: \v—gy: Trp-r-s^trl. 

i 

\{\ gyli-yw, w or colorless: Trp: Fr.*co’ieli. , , 

/><.'. rose,and flesh-r: St rdh. >/•' 

(paJe-gn ; St. w: Sbtrp—trl *'• ■ 

(’. gnh, bh-gy; vfelet after rxi)<*snre, vnih •jubiijft.jllic lustre. 

C. yw, bn,r,.apple*gT>. bk: St. \v,*ywh Tip —>bltl: Very brittle. 
C. gn ;■ yw; gy,-tdh«; .St gy—w: Slit-p-fi 

0 ifpple gn ; o,'i ,■ ,.p ' 

C gJi, ywh 'V,; St -.v . 'i. • • ■ 

C; aark,gnli-bk ::St giih-^v. Nbiil—op. 

C. pale'raouritaii)-gti,.bh, w': 'IVp—sblrp: Tiagilc. 

SECTION U'. LOSTtt'E METALLIC. 

(^/^cxtetnally nearly bk: Lam. flc.\ibie. 

(Viroii-bk:'.St dark cheny-rod: Very sei^^- 
(5. dark-gyh, or buh-bk:' St dark rilh-bii»^ 

C. bkh lead ;^gy/ Britde. * * 

C. brOQze-yw; '0tfb^ 

C. datfe-n)n to Aron-gray: Brittle. 

C.^t^htbn, bnh-bk: St. gnh-^. bnh-gy: Op: Brittle. 

O. iron-ibk, ateel-gr^y. 



0 1, ASS V. TRICJ,INATA 


A*flnirs of •^lecies. Orac 


I Itliir Vitriol, 25i(i. 


Jio. 


2-2—2-3. 

9*5—2-fi. 
2-6—2*7. 


9 *Pyrallolilts 308. /V/w.!3 r)— 1. 

3 Schiller Spar, 3KJ. «S>r/).! “ 

• I ^ 

4 Tabular Spar, 3fil. I—b-?—2f).ji?3^0M26^^95^l.v!p<>rf. 

5 Cabinjrfonito, 3G8. fi. i3-4—3-5.l92o34',88°, 1790.30''P prrf. 

6 *Latroli;tc. Prim.^ —Gr».;‘>-7—2aj0lc0',98o30',93o:j()'i\ AT. 'r. 


P:MP:T~M T- 


( Vfavajpe- 


1090 32', 127" 4(V,irmp. 

123° 10'. ’ j 
MQo 49', 94f> 36'. |M, T;t'. 
iVI :T'be{wocn I350;lfoliatcd. 
and 1450. 


7 Kyauitc, .375. 

S Albilp, 352. 

9 ’'‘Olijror.lasp. 355 

10 *.\iilicsin, 3.".3. 

11 * AiiorlliiU’. 351. 

12 Labradorifo. 35,‘i. 


/*/ t/jt.5 —7 
Pmn.%1 




12 - 6 - 




1-7. 


i2C—2-7. 


Voir}. 

J'nm- 




93° 15', 100° 50MM dist. 

106® 15'. I , 

193" 50', 115" 5'!P pcrf, W and T' 
117053 '. IPSS*V). 

,, , .. . .]93° 45', 17 50 P very di^t 
2‘71.' Like Alhitc nearly. 

|2-65-2*8. JlOo 57', 120° 3()'. 

I2-65-2-8.030 28', lU® 48', 

. and 1190 1^/. 
l.3..l_3.7.l93o \o 940 , ll2o[ 

] 30' 1270. 

|3.4__:T.5.|71o 30',780^10', Or.o.l 


7.3 Man}^^anr.‘!('SjKir,3()2.yV/jn. n--7. j 
M *Diasporx'. 377. Pr///?.^G— 6*5. 

15 Axiniti-, 40:. /V/w. fi-.W7. I 3 - 2 — 4 O', 116° .5',iiinp" 

{ 1350 10'. • j ■ 

It; SiUininnite^;':. P)iw.-7~7^. |3-2—3-3.ar:T^9H«, 1100 iDiag. perf! 


|P and M. 

P and M. 

P po f. 

IXagonal pcrf! 


0LA.SS VI. HEX AGON A. 


SECTION I. LUSTRE UNMETALLITC;. 


.Vnim T Il f 

1 Nitr.itc ni Socia, S2S 

2 BniuUc, 314. . - 

3 CoqumiTaU.*, 225. 

4 ChloriU-, 317. 

5 *Copiy’r .Mica, 29.3. 


7 •Pennine. 318. 

8 (/lilorophyllitc, 30G. 

9 *Gigantolite, 307 . 

10 *Iiight Ued Silver, 

11 •Cinnabar, ,50 j. 

13 Finite, 301 

13 •Cronslcdlilp, 44G. 

14 •Dark Ib’d Silyc 

15 Vanadiniti, -'81. 


18 •F ihlunite, 305. 


: ■■ 

Uardnt'ss. 

Sp. fir on. 

koTtn, R. H. 

i'leavage. 

i 

r-5—2.' 

2‘09G'4.'' 

Kbdn 1060 33'. 

R. pcrf. 

Srrp. 

1-.5. 

2-35. 

H^ag. t^lcs. 

P Ihl! 

i-.5—2. 

2-6—2-9. 

Hex&g. .pni. 

M imp. 


4 % 

Hexag. 

Fol! 

Cop. 


2-5—2-7. 

iRbdn. 68° 45'. 

,a, eminent. -a 

VI. [orm. 

2—2-5. 

2-8—3-1. 

1 . 

ITexag. pm. 

Pfol. , , . 

Prim 

2—2-.53. 

1 

Rhom. .tables. * 

Fol! 

Pnm. 

1-5—.3-.5. 

2-7-2-76, 

Hexag. 

P fol. 

Prini.l 

2—3-5. 

2-8—2-9. 

Hexag. pm. 

P pcrf., fol. 

.507. ! 

2—2-5. 

.5-4-5-56. 

Rbdn. 107° 36'. 

Imp. 

Prim. 

•4 

7-8—8-1. 

Rbdn. -71° 47'. 

a, perf! 

a 

2-7-~2-8. 

Hexag. pm. 

P sometime diet. 

m-. 

2-5. 

3-3—3-4. 

Hexag. pma. ■ 

a, cleav! 

Imp. 

2-5—,3. . 

5-7:r-5-9. 

Rbdn. 108° 18'. 

i^d^ltres. 

275. 

6-6—7-3. 

Hexag. pm. 


.’ '• 

2-5—3. 


Hexag. pm. 

P pcrf. 

43. 

2-5_.3-5. 

2-5-:-2^. 

Rbdn. 10§? 5:. 

R jH-rf. 

Prim. 

. 3—3-5. 

2-G—2-8. 

Hexag. pTO.^ • - . ! 

V dial. 

,(•0(1 arts. 

. 2-7.5-3-5. 

6-4. 

Hexag. pm*' 

M imp. 

Trap 

. 3—3'.5. 

4-8—5. 

Fiexag. 

J.at. diet. 



CLASS* V. TRICLINATA. 


__ (.U>l«r. Jiiapkannty. A'» ' " 

1 Vit. C. uky-^blue: St. w: Sbtip—-IrJ. Taste mct.-ustringenl. 

V 

2 Dull; res. C. w; gnh: St w: .Sbtri—op: Fracture earthy- 

3 Mcl-p’rly—vit C. dark-^, pinchbeek-bn: St. jfyh-w, ywh: Sbtft. 

* I • ‘ 

4 Vit.. p’rly. ('. w; gyh/ rh, y.wh, Iwih ; St. w: Sbtrj)—sbtri: Often fib, fol. 

5 \ it, splend. C. dark gnh-'bk: .Trl—op. 

fi Vit • G. pa!e>rcd or pink: Sbtri—op. 

7 P’rly—vit <y. b, w, : St w: Trp—til- (’rystals usually long and tliin. 

8 Vit. , p’rly. C. w; gyh, rdh^ biih: St. : Trp—sblrl. ^ 

9 Vit. . p’rly. ' 0. ywh and gnh-w, w: IVp—trl: Fr. couch—imcvcn. * 

JO Vit. . p’rly. C. w, gyh: Trl. ' 

11 P'rly .. vit C. w: St w: Trp—trl: Brittle. * 

1‘2 PVly, ]\I and T.C. w; gyh, rdh, bnh; play of colors: Sbtri. 

13 Vit ' C. fiesh-r, bnh-r, gnh, ywh, bn: St. w: Trp—op: Becomes black on 

exposure. 

14’Vit, splend. G. gnh-gy or-liarr-bn: Trl—sbtri. 

15,Vit, splend. C, clovc-bn, bh, gyh, gnh: St w : Trp—trl. Grystals Hat and acute. 

with high lustre. 

1 6 Vit. . pV^._ C^hair-bn, gyh : Trl. ('rystals sleudcr. 


C L A S S ' V I. H E X A G O I\ A . 


SECTION I. LUSTRE UNMETJtLLIC. 


_ _ Color, f>niphanrily, ^ 

1 Vit G. w,neddish, bnh, ywh: Trp: Taste cooling.Delon coals. 

2 Pearly. G. w, gyh, lH),*gQk: Trl-Agbtrl: Fol. fic\ilite Soetilc. 

3 '■ , , C. w, palp Taste astringent and metallic, nuusooiVs. 

4 Vit. .p’rly. C. olivc-gnl ^merojd-gn; nearly white: Trp—sbtri: fiuni. nut elastic- 

5 a, p’rly, R vit C. gn: St gn, paler than color: Trp—trl: Seetde. 

6 FrlyfcSufimct C. dark gn, bn, nearly bk: St gyh*w: Lam. elastic. Lrpidoinclane 

* ia similar,.but folia rather brittle, and St gnh, (^ bk ; H.=3. 

7 Vit. p’rly, subm.C.hq, hyscinth-r, gnh, bkh-gu: I’rp—irl.y 

8 P pearly. G. gn, grth, gy, buh-gn: Folia brittle. 

9 Vit, waxy; subm C. gnh tac^k'sied>gy. In large hc.xagonal crystals. 

10 Adamantine. C. cochincaI>red': r: Sbtr(»—bbtrl. 

11 Ad .. met ' C. coohineti^red—kad-gy: St. sciirlet-rcd. Lani. easily separated. 

12 Res.'p’rly; glim.C. bnh>ywj pearl-gy,'rdh-bn: St w: Sbtri—op. 

13 Vit ‘splend. C. ^h'bk*'; St dark leck>.gri: Opaque: Lapl. elastic.' 

14 Met-adaraant C. iron<bk—ooch-r: St ooch-r: Trl—op t t^j|^le. 

15 Res. C. straw-yw, bnh-yw—^rdh-bn: St w: (%^uc: Brittle. 

16 P pearly. (/. hunt rdh-w: TrL In small cirstals. 

17 Vit w, gy, rdh, yw4l: St gyh-w: 'ftp—trl. Sometimes soft and earthy. 

18 Res ; . vit C. gn . bnhybkt ^t gyn>w .* Opaque. 

19 Res. yw—light bn: Stw: Sbtrp—opaque: Sectilc. 

20Adamantinc. C. honey and orange yw: St yw, rdh: Sbtrp. 
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UKTERMINATIVK MINERAIOUY. 


.Vamis nf Vy<f'ci/-s. 

I M.iiriifsito, 

y ■' Durliu-. :?r)6. 

yr.a. 

\r l><ilnuutf, y |M. 

.'i Ankclitc, 2-tO. 

(i Spathic Iron, 

7 Pywiinorphitt!, 27^. 

H * \iur}j;wtu-, ;{yo. 
fi Mt'Bitino, 2."»y. 

Id ‘Oli^ron SiKir.yr)^. 

11 ‘ NnsMctilr, y75K 
ly v’hK-ci-u»',yr)H, . 
(’hjjhtr/.Utv’Mh. .Xini/. K\-pmii 

I 1 Hi r»y‘i 

t5 Pymsiiinlui-, 27y. 

H! •'lliTKchi lltl^ .’t I 1 
17 ^ Mmii stoiKs y^y. 

IH Ap.ihU', ‘237. 
uj ^ niopi.iM*. 
yo Cnlrtumi.', '2u:i. 
yi \Villoini(i', y^fi Xiiir tnr» 
yy *811.tk’rinni, 4yH. 

Prim. 
Prim 
Vuh' 
Pnm 


Hatfl 

;3-^ 

.3-5. 

k4 

3:,-. 4. 


•V- Orar.\ h'uim, R R. 


■y-rt~3. 
13-2— 
i3r)—:rt; 
:y-H- 3. 
,y-n~3-2 
i3-7—3-9. 


I 


Pl.m 


Pnm. 

Tnip 

I o/r. Ti. 


23 3t»3. 

24 »‘(:cru«‘, 4yN. 

yr» ♦'Ncphi lmi-, 317. 
yti *Kudi.«!vti;, •U(i. 

27 408. 

28 Tonniuihiic. 389. 

29 Hi'iyl. 391. 

.3(1 ' I’lu'tRicitr, .39 I. 
31 S.ipphiro, .398 


I: 

-.7 -4 

(. 

(t 

t( 

I- 1.7. 

(t 

<< 

1.7- 

»( 

(I 




Itbdii. l»7o 23'. 
|{b(ln. 93‘» 94'. 
UlKiti. 10(5'' .71'. 
Itbdii. 10(5'’ l;V. 
Rhdn. I0t;« 12'. 
Rbdn. 1070. 




I*) /m.l7--H. 

t*i HU '7'.7—8 
Pi inn- “ 
Pnm 9. 


'(••.7 —7‘l.lirnxapf. 

.7 3—3 t. iHcxap. 
,3-3,7-3-7.|Rbdn. lOT® 1 I'. 
3-7—.3 8.!Rbdri. lOT^ 3'. 

'.7—.7‘ 1. Rbdn. 

' 4‘7. Kcxog. 

.2—2-22. Rbdn. 940 46'. 

Rbdn. 920 30'. 
iy-9.7-3-1. Rbdn, hoXag ptti. 
•y-11. Kexag. table. 
|2-(;—y-8. Rbdn. 92® ,70'. 

,51—3-3. Ilcxag. 

3-278. Rbdn. 1260 17'. 

I P3—1-5. Rbdn. 1070 10'. 

I—l-l. Rbdn. 1330 . 

I tloxa?. 

1- 4*1. RbdnV 1150. 

M-912. Iluxag. 
y-4-y-6,7.:H«xag. 
y-8.7-y-9,7;u. 73° 40'. • 

jy-6—2-7.'RbJln. 940 1.7'. 

|3—3-1. !Kbdn.l3.3° 26'. 

j'i-O—y-8.|lli.-x.ig. pins. 


(■Ueavagt. 


,2-9—3. jRbdn. ]i5o 2.7' 
13-9. I Rbdn. 8(50 {]'. 


H per/. 
fnd. 

R. 

R pci-f. 

R p« rl'. 

R jH-rC. 

M ind. 

R perl. 

R pi-i-(. 

R prri. 

r. 

R iiid. 
a, pt-if 
, 1 , rm. 

Ip. I« r4 
a, nearly jK-rf. 
(mp. 

R. 

R perf. 
lad. 

e perf 

Imp. 
a, perf. 

Imp. 

Ind. 

P ind 
R. 

a, p*-if 


SKr-nON II. LUSTRE METALLIC. 


iMnlvbdonitc. r»(iO. 
tJrapInlc. 519. 




nm. 


.3 ‘'I’rirudyniitii, 501. 

I Native Trlbiriaiil, 4I'5. 

.7 (.‘uinabar. .707. 

(i 'D.nk Red Silver, -OH. 

7 Pulyb.iMte. 189. 

H Capill.irv l^ riles, J71. 

9 Zinkeiiiie, 19,3. .1/jJ////. orf.v 

10 Native Anlimoii_), V6G. 

1 I Native Arseme, 467."' 

12 Miignpiie r\iites*476. 

1.3 CopiM-r Niekel. 170 
14 llnienile, 4.7 1. Prim 

j5 •Antiiiienivil Nickel, 409. ’ 

16 .Speenl ir Iron, 451)^ 

17 *lridosinine, 4.79. 


1—1-.7. 

•1-.7—4-8. 

Hexag. 

1—y. 

2 0891. 

i lexag. 

2 . 

7-5—7(5 

Rbdn. . 

y-y-.7. 

• • 


- 

Rl»dn 710 47 '. 

y-.7. 

.7-7—5-9. 

Jllkln. 108'> 18'. 

y-.3. 

(52—6-3. 

RbdH. 

.dioni 51. 

.7-2—.7-3. 

Rlidii. 1.14° 8'. 

51—3-.7. 

5-.3—. 7 - 4 . 

Mexag. . . 

1 

6-6—6-8. 

ttbdm,iL7o 1.V, 

3-.7. 

.7*65—6. 

Rbdn. 114° 36'. 

51-5—1-.7. 

4-6-‘4-7. 

^exag. 

. 7 -L 5 .:,. 

7-3—7*7. 

llexag. 

.7—6. 

l-l—5. 

Rbdn. .850 59'. 

.7-.7—6. 

7-.7—7-6. 

Hrxag. 

5-5—6-5. 

5—.7-3. . 

Rbdn. 850 58'. 

6—7. 

l9-yi-.7. 

Hpxag. 


iFol! 
If’ol! 

a, fol. 
fmp. 
a perf. 
R imp. 
Tnd. 

R jtCTf. 
fnd. 
a. perf! 
a, imp. 
P peif. 

Ind. 


R and a, ihd. 
P. 


R dist. 


CLASS nUXACONA. 


J5i 


f.iutre. 


J Vit—p’liy. 

'I IV.irly; splond. 
J Vit.. p’rly. 

4 Vit—p’rly. 

T) Vit 

fi Vjt . . p’rly. 

7.Rcs. 

HPpMy. 

9 V.I. 

H) Vit. 

I I (iic.isy, Icclilo. 

Kl Vit; 

I 4 lies. 
l.”» a, p’rly. 
tti > 

17 P’rly and Vit. 
res 


Ir* Vii 
' ) Vil 
'20 Vit 
.-»1 Kcs. 

aa Vit 
^ 4 Ad. 
a.i Vit. 

26 Vit 

27 Vit 

28 Vit 

29 Vit 
aO Vil. 
a I Vit 


res. 

li’rfy 


leu- 


priy, g^y, 


Color, Oiapliaiifit^, 6r<-. 

(5. w; y wW, gyb,' bn: iS-p—op. 
anti St white. 

r. rosc-r; bnh: St w; Trl—sbtrl. jcui -d f.n 

w; gnji, rdh, bnh: St w—i:y: Sluip-trl. Cijht olleu wit 
(\w.gyh, rdh,bnh: S^w,bn: 'I'rl—slilil. 

C. y, gy, aalj-gy, bn, rdh : Darkens on eA[M)siiie. ('ry.st.dsol'ku will 
curved faces. 

C. gn, bn ; ywhi rdh, gyh : St w : ywli: Sblip—sbtil. 
jC. pale pcarl-gy, rdli-w, ywli: St. w : Trl—sblrl. 
i('.»vw, rdh-bn: Irl-rop. * 

j(\ywh: Trl. * 

yw, gnh, gyli; St ywh-iv, gyli. 

j(*. dark-b, r, ywh; deeper wli<‘n vs el: St w, or ywU: Sblil—op. 

!(l. w, rdli-w ; ywh : St. w: Sblrp-^trL 

|(^ bk; ill thin fragments, deep bn and trl: St gnh-gy. 

|l'. pale bn, gn, gy: 'St paler; Trl—op. 

'■C. w: Trl—op.. ’ 

w; rdh. gyh’t St w : 'IVp—»btr). ' • 

^ light gn, w'h, bh: Stw: Tip—oji: llnUli. 

:C. eiiiffRud-gn, bkh>gn: St gn: 'l-’ip—trl. 

C. w ; gn, gyli, gnh, bnh : St w: Sblqi—Irl. 

C. yw, ywh and rdh-bn : St. w, ys\ !i: Tii—op. 

0. pale ysvli-bn .-Trl. 

C’. pale, gn, yj gy, r, bn: St w : Trji—trl; llrLltle. • 

j(^ clove-bn, cherry-r: St gyh-\v: Sbtrl—o]i': Spliiili-ry. 

ywh, gnh, bli, gyb, bnh, bilck-ied: St w ; Trp—op. 
jC. bnb-r, rosc-T: St. w: Slilrl—op. 

C'. various :’*St w, gyh: Trp—trl—op. ('ryslal': .noatty hexagon; 
pnsins tenninut«d by pyrninids. 

I<!. b, bk, bn, gn, r; often bright: St. vv : Crystils mostly pn.sinb. 
t^giij bh, ywh, w : Stw: ’I’rp—sbtrl—fjp. 

w. winc-yw, xdli: St w: 'I'rp—op: I'V. like lli.il of qu.iil^. 
t'. b, r, gn, yw, bn, gy, w : St vv ; Trji—Ul. 


SECTION II. LUSTUK METAM.IC. 


J Met. 

2 Me t 

U Met 

4 Met 

5 Subnn t—ad. 

6 

7 Met, spleind. 

8 Met , 

9 Met 
IQ Met 

11 Met 

12 Met 
l.'I Mot 

14 Met 

15 Met, eplcnd. 
IG Mot 

17 Me t 


(ami St. lea'd-gy: .Soils paper—trace on porcelain gnh; li.ant. dev 
(!. iron-l)k, dark steel»gy. St bk; shining: .S^clilc. Soils paper- 
1 Tr.icc.same as color. 

•<-/. pale 8tcel«gy: ^oils paper, l^m. elastic. very scclilc. 
j(^ and St tiB-Twhke: Brittle. 

(’. lead-gy-^ochineal-rcd: Stse.arlet: Sbtrp—sbtrl. 

C. iroD'hiuck . . gjo^neal-ri’d : St. eocli-ied : (^>. .'<ectile. * 

C. iron^bk: .St blfT ^ctilc. 

C. brass-yw . . bronxe-yw, and steel-gy : Brittle, 
n. and St. steel-gy. 

C. and St dn>w t Not ductile. >. 

(k and St. tin-w; tatnish soon to dnrk«gy: Brittle. [by magnet. 

C. brfm/.e-yw, CQplibj-r: St dark gyb-bk : Tarnish: SlighUy altracUd 
O. (*opper-r pale bnh-bk: IG^tlo. 

D. (h^k irop-Slc'; St hk : ilriltlc: Slight action on tlio ncf:dle. 

C. lightcopper-r; . . violet: St rdh-bn: Not mag: Brittle. 

C. darkstcel-gy-ifon-bk: St ch)^ry-r,rdh-bn: Oik'iiiriscdly tarnished 
C. [in-w, pale atcel-gy: St similar: BritU&A - . , 
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CLASSIFICATION H.. INDFVENOENT OF-CRYSTALLIZATION. 

The following are the subdivisions adopted in this system oi 
classification. Particular explanations are given in a subsequent 
page. 


CLASS 1. 


(r, under 3*8. ' Solid indxviduuls, havinj; iin acid, dkaline, or Hnliiic tas((. 


SKf.-noN 1. Fi.uidb. 


Incliidrs the gasea and liquids. As these species arc few in ftumbe , and are associated 
together on pages SI I, ‘ilri, and yilt, in the Descriptive part ‘*f tl'j Treatise, d tabulai 
arrangement is not given below. • 


.SEC'fio.t U. Solids, 


SnbscctHni A. Easily solnblr. 

a- TasUi like Ih.il of alum. C(>lor while, or grayisli. No effervescence with acids. 
h. Taste .alkaline, (‘‘olur ivhite, or gr.iyish. Effervesiwneo with acids, 
r. Tashi sweclish-alkahue ; rather feeble. 
d. Taste purely saline. 

f. Taste .saline and bitter. Color white, or with a slight tinge Of hliie or green. 


Cf.ASS I. 


•SECTION II. SOLIJOa. 

f 


Subsection A. Kasily soluble. 

(I- 7’aWe like thatof alinn. fVihyr wliitc, or grayish. No eflervcHCcncc with ae.ixL. 


.-Viiinf* oj ■'>piins 

I Soda Altun, :2U5. 

3 Potash Alutii, 21G. 

.‘1 * ViJiinotna \luin.‘iI7. 

4 Magnesia AUitn. 

.'i Fenllier Vlum, 

(i Iron Alum, xlli. 

7 Rlanganesse Alum, 217. 


Iliirtl.HfS!'- 

Sp. ffrae. 

Slrveture- 

JUustrC' 

i— 


Cb., pulv., mas. 

P'rly, vit^ 

2—2-.5. 

1-7.5. 

r Effl. 

Vit, p’riy. 



I: Fib. 

Resinous. 



Fib} mas. 

Sliiiiing. 

2 —;i. 


I: Fib, prlists. 

Vit, .silky. 


1 

Fib, or plumose. 

Silky. 

1 


Fib. 

Silky. 


ft. Taiitr alkaline. 


Cof«r white, or yellowish. EffervtijwencQ with acids.^ 


1 Natron, 

2 *riay-Iiussilo, 218. 
:i TroiiB,2l!). 



?—1-5. 

J'4—1-5. 

IV: Effl, fol, mas. 


2 —:i. 

1*9—2. 

IV:,Fol. 

• 

2-.5—3. 

21.#15. 

IV: Fib; mas. % 


Vit. 

Vii. 

Vit 


I ^Borax, 21.5. 


c. Taste sweetish-alkaline. 


12—2-.5. 


1-7-1-75. IV: mas. 
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/. Taste- saline and Color while. Defiajrratcs on Iniminff coals. Kfferves- 

ees with heated snlphuiic aeid. 

Taste astrlnireiit, motnlTic. Often dcc'ply colorcil. No efliTvc-scencc with acids. 
Stihscction H. Solubility inconsidttrublc. 


CLASS IT. 

G. aliove T8. T.istclcss. 

. Suction 1. LiiSTRi? t/NMETALue.» 

• » * 

Subscelion A. Stn-iik white, or t;rayish-white. 

Suliseetiou fh , Stie-ak colored.* 

■ ^ ■ 

Section % TiUsi’uF. metallic. 


• » 

■' (JJ,ASS III. 4 

(i. under 1‘S, Inohidefl Tosinuus and e'irl>onaceons Tiiiner.al?'. Tltese .s|>eeiDs ju^ not 
included in the tabic, for the same reason as the TTnids. Tliey are, d*>cnlaMl on paj;es 
512—550. 

- - • 

«. f • ' 

* A few ot* tlio s|>eeies pre.sent, in Ihclr difTiTcnt varieties, soHictiincs a while, imd in 
others a colored strei^k, and consequently may be found in each of these suhseclion.s. 


<5 L A S S L 


SliCTION II. SOLI0.9, 


.Siihsecliou A. Kasily soluble. 


ToHte like that of alum. CoUir wliito, or {rnayish. 
Color, i for~ 

,1 Sblri»—sbtrl ^'Sol. 1 WTight of wafer at bO^. 

2'^ w: lVj»—Irl: Sol. IG times w^bt of cold wab’r. 

3 C. and St. gyh-w; ’I^T>-;-trl. 

4 C. and St. wnow-w. 

5 C. w; ywh, rdh: Sbtil—sbtrp. 

6 0. ywh-w: '1*. swcctish-aitri^fint 

7 


No cf^Skescence with acids- 
fff oibpt pi;. 

t’u.s!, int. 

Fus!, int 


Fus!, int 

I loses water and Ixj- 
[ conies rwl 


6. Taste alkal^. Cofor white, or ydlowi^. Effervescence with acids- 
1 C w, gj’h, ywh: Efflorescent 


2 C. w, gnh, ywh: Trp—tri. Not fifflorc.sccnt. ‘ Partially soluble. 

3 C w, y^vh, gyh; ;^ot effl. or dcliq: Easily soluble. 


Fus ! 

Dec, fus I 
Dec, fus! 


e. Taste Bweclisli-alkaline. 


1 C. w, gyh, gnh: Trp—trl: Effl. slowly. 

‘^0 


Hill, lus. trp. vit 

I gl«b 
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(1. Tagfc purely saline. 


_ JWune# o/ Spifeie^t _ iJ/an/nejijr IXp. (frnv I _ Strurfur^- _ | _ Lus tre. _ 

1 Common Salt, 219. “ l2-2—2^.1l: Fol, mas; lib. [ViL 

«• Taste saline and bitter. Color white, or with a slight tinge of blue or green. 

ViL 

Vit. 

Vit. 

V.L 
Vit. 

Vit, p’rly. 


1 *Glauber’8 Salt, 220. 

1-5—2. 

1-1—1-.5. 

IV: Etfl. crusts. 

2 •SaWkipniomac,222. F*^c. 

M 

l-.l—IG. 

I: Imit, Griists, oj^. 

3 “Mjicagninc, 222. Vofr. 
»’IWardite, 22L 

a 


Ill; Mas, pulv. 

2—2'.">. 

2-7—2-8. 

ni: Ci^ls. 

Mnm, lus. 

& *Aphthit:ilite, 222. Vole 

>1—:t 

1-7—1-8. 

n •Epsom Salt, 221. 

2—25. 


Ill: FClrnit, efll 

7 Nitrate of Linns 223. 

« 


1-62. 

Crysl. cftl. 'silken 
tufts. 

8 Nitratp of Magnesia, 223. 


1-74. 

Effl.’ 


f. Taste saline and cooling. f>«or white. Deflagrates on bqpiing coals. 


1 Nitrate of Soda, 22.3. 

1-5—2. 

2—3, 

VI: gran. 

2 Nitre, 224. 

1 . 

1-9—2. 

Ill: l^b, crust. 


Vit 

Vit 


'^v 


g. Taste .astringent, metallic. (.)fleu deeply colored- No effervescence with acids. 


1 Copperas, 221. 

2 *llotryogeD, 227. 

3 White Vitriol, 22G. 

4 Coquimhitt!, 22 .'>. 

.5 *Yellow CopjH’ras, 225. 

6 •('oball Vitriol, 227. 

7 *Bluc Vitriol, 22(5. 

8 ^Johamiite, 227- 


o 

jl- 8 —1-9. 

IV: [imt; pulv. 

2—2-5. 

2 — 2 - 1 . 

IV: Imit, mas. 

(, 

4< 

HI: EtH. crusts. 

(( 

U 

VI; Mas. 



Vf. 



IV.- Imit: crusts. 

2-5. 

0.0 _ 0 . 3 ^ 

V: Mas. 

<1 

.3-1—.3-2.] IV: Agg. cryst. 


Vit 

Vit 

Vit. 

I’Vly. 

Vit, p’rly. 

Vit 

Vit 


Subse^rion 13. Solubility inconsiderable. Taste weak. 


1 •Sassolin, 214. “ Vo/c. 


1-4—1-5. 

VIr .crysti grains;, 
Imit 1 

P’rly. 

2 •Arsenous Acid, 214. 

1-5. 

3-698. 

Ij^init ' 

Vit.. silky. 1 

3 *Glauberite, 228. 

2-5—3. 

2-7.5.2-8.^i 

IV. , ^ 

Vit 

4 Polyhalit^ 226. 

u 1 

1 1 

2-7—2-8. 

Ill: Fib. mas. 

Res, p’rly. 
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• d. T<ute purely saline. 


Color, Jiiapkanettff, H-e- 

I V. w, gyh, bh, rdii, violet : tllibrvesce with ai^huric acid. 


_ aiowpipe, 

l)ccn*p. 


e. Taste saline and bitter. Color white, or with a slight tinge of blue or green. 


1 O. w, gyh; Tip—op: T. cool, then feebly saline and bitter: Efflor. 
No e’lrcrvosccnec wi h acid^. 

2 C. w, ywh, gyh, gnn: Trj>i—trl: T. acuUs and pungent: Not deli¬ 
quescent : Ef. sill. 

.T ywh, gyh-w,: Sbtrp—trl: T. pungent, bitter: Slowly del: No of. 

4 O. w : T. saline and bitter ef. with acids. 

5 (/. w, l)h, gnli; Trl: T. pui^nt, saline, bitter: Ef. sul. 

6 C. w; 'I'rl: T. bitter, Sjj^ine. 

7 C. w, gy^: Very deliquescent 

8 C. w: deliquescent 


f. Taste salihe and cooling. Color white. Deflagrates on burning coals. 

1 C. w, rdh,^b» ywh: Trp—T. more bitter than Nitre: Deli- Dcfl. with deep yw. 
qucscent: ET hot .sul. ' ■ light 




Watery fusion. 

Vol. w. fumes. 

Doe.omp. atll^hcat v 
Fuses at red heat 
1 . 

Del; fus. dif. 
Wiitcry, fus., slight 

Watery, fus.,scarce¬ 
ly det 


qucscent 

5>.C. w: Trp—trl: J^ot deliquescent or efflorescent: Ef. hot sul. 


Deflagrates. 


g. Taite ast||ingittt, metallic. Often deeply colored. No effervescence with acids. 


.1 C. gn j wh; yw on exposure; St w : >Sbtri>—Irl: T. sweetish as¬ 
tringent and inelalljc. 

2 C. hyacinlh-f, ochre-yw; St. yw,'shining: T. slighlly astringent. 
.1 C. w: Trl: T astringent, nauseous, inel.ilHc : Veiy soluble. 

4 0.^; tinge ni violet: T, Swedish astringent: Hot sol. precips.ox. 

5 C. yw: Trl. [iron.j 

6 C. flesh-r, rose-r: ^hgp—trl; T. astringent 

7 C. sky-b: St. w: Sbtrp—^1: T. rnefhllic and naiisi'oife. 

8 C. gn. Stywh-gn; S^^rp—op; T. bitter, somewhat astringent [ 


J^or, gn-glass. 

Becomes mag. 
Int. 


‘Bor, b. 
12-5. 


Subscelion B.. Solubility inconsiderable. X'^ste 

W'-' 


1 C. gyh, ywh-w: Feel smooth and unctuons: T. acidulous, and 
' saline and bittff. ' ^ 

ywh, rdh: St. w^T. swectu^f^tt&pgcnt. 


3 C. ywh, g^‘W: St. w: Sbtrp—trl: T/>s68 trp. in vmter. 
4C. gy—bnek-red ; ywh: 'IM—op: Taste saline and bil 


bitter weak. 


Fus. in r.s?idle; 
flame gh. 

On char, vol; alliac. 

odor. 

Dec. 

Fus i. In candle, 
op, boh. 
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SECTION I. LUSTRE UNMETALLIC. 


1 #' 


Subsection A. Sircuk wblto, or jfrayisJi-wbiU'. 



Araweg of Specira. 


'Sapnbtc, 3in. 

3 »C;)inolitc, 303. 

4 ♦Nontronitc, 303. 

.5 Talc, 315. Prim.j amys. 

t 

6 Fyropiiyllite, 316. 

7 Horn Silver, Soi), 

8 *Iodic Silver, .300. 

9 ♦PUsoplwnc, 23^2. 

10 Chlorite, 317. 

11 Curb. Silver, 29H. 

12 *Jlroinic Silver, 300. 

13 lIydro-maffnc.site, 2.'>0.- 

Serjienti 

14 *Honi Quicksilver, 300. 

15 *Bi8inuth Ochre, 203. Ft 

10 *Scarbroitc, 302. G-wachc 

17 *KQUyritc, 301. 

18 *Webstcritc, 231. Clay\ 
I!) *Halloylitc, 301. 

• 

20 Sea Founi, 308.',. 

21 *ITydrou3 Mica, 324. P 

22 Borate of lime, 243. 

23 *OxaIatc of iron, 930. 

24 Drbcitc, 314.' 

25 Gypsum, 210. 

26 *Hy<lroboracitc, 242. 

27 Iron Sinter, 968. 





hardneS'-', 

V ffrav. 

Structure- i 

fjuairt- 

1. 


Vlas, like soiii). ! 

lies. 

(( 


Mas *, tearv soft. • (lr(*asy. 

1—1-5. 

J* 1—2*2.' 

Mas. oflSiay. 

Weak. 



Like clay. 

[Jnetuous. 

« 

3-7~9*9. 

[11: fol! mra. 

P’rly; earthy. 

fi 


Pol! coarse gran. 

I’t'arly. 

“ M 

}\i —.5-6. 

[: Orustri ; mas. 

Waxy 5 , . ad. 

ib 


Fol-nias. 

Res. 

1-.5. 

IS)—2. 

Mas. 

Ittt 

(ft 

2-6—2-9. 

Fol; gran. 

Vit, p*rly. 

(( 


Mas. inenist. , 

Wes& or 



I: In coneretioiis. 

[earthy. 

1—2. 

2-8-2*8l. Pulv. crusts. /jj, 

pu]lf ' 

(• 

6*4—(;*.5. 

Tl: Mas, qsatings, gn. 

Ad. 

t " 

1*3- 1 1. 

ICartliy, mas, puly. 

Dull, earthy. 

• 

1*4—15. 

Mas. 

'8 

Dull. 

1—3. 


like Olay. 

Vit 

i-r>—9. 

Hi—1*7. 

Ren, mas. 

’ » 

Dull, earthy. 


1-8—s?i. 

Mas. ** 

Waxy- • 

« 


Mas. 



• 

Fol! 

Pearly. 



W : Fib. 

W- 1 

Vi^; 


2*1—»5 

Earthy. 

l^I* 

1’5—2. 

91—2-4 

-VI: FoU^' 

P’rly. 

1*75—2. 

2*25.2*3' 

iilV: fol:. Lam, stcl, fib 

P’rly, vit. 



mas. 


2. 


Fib, fol. 


«( 

2-2—2*4 

d mas. 

Vit; greafty. 

e. « 

2*3—2*5 

h 

. Slender fib. 

Prly. , 



' IT ^ 

. — t 


t Nemalite, Picrosmine, Pi^Iitc, (a variety of j§^rpcntine,'J and Asbestus, (a vari^ 
silky, or like flax, and often diftering little in harness. They may be distinguished'1^ 
and fibrous gypsum, may also be confounded with tbem ; but tlio former is harder and 
and crumbles at once in the blowpipe flaq^e, but docs not fuse at any tcmperatul^ 
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SECTION I. LUSTRE UNMETALLIC. 


* Subsection A. Streak wJiIto, or prayisli-whitc. 

• ^ t • 


fifofrpipi 


tVor, iJtaphanaty, i-c. _ .'lath. n/otrpipi 

J C. siskin and oil.;riis St. light<T. % 

2 C. w.ywh, bli, i^h: AlmnsjUU^ butler. Sul. »t\\. (>: iMackns. 

3 C. w, gyli. ' fifo action. 7. 

4 C. straw-yw, gnli: Op. i Mur. acts j in part 7: Becomes red. 

5 C. gri, giih-w,w: Rbtrpttrl: J'Velsoapy: fgclat. li; Tioses color. 

Sectilc: FJtm. de.xible, not elastic. 

6 C. applc-gn, w, gyh-gn, bnh-yw, oclvrc- 7; Swells up! !• 

yw: Sbtrp—sbtrl. 

7 pcarl-gy, bh, gnh j on ci^wsurc bnb : Fus. irt” randies 

St shining: Trl—(|blrl: Scctile.^ fumes. 

8 C. w, ywTi-gn; on exposure bli: St sub- On char, fns!!, 

met: Lam. flex: Silvery-w If polished. fumes. 

9 C. duM groojf: 'rrp; Fragile.. Sol. w»/r. 7: Blackens. 

10 dark-gn. Sal. detw^mp. H. 

lie. asli-^ay, black4 jlfjn.ef. 15: Silver on cl 

12 C. green, yw. <• 

13 C.' antf St 0|^ Adheres to the tongue. Nif. ef. 7. 




7; Swells up! !• 

Fijs. irt” randies, mur. 
fumes. 

On char, fns!!, violet 
fumes. 

7: Blackens. 

6. 

I 5: Silver on char. 


Un.dt; evolves water. 


7: Milk-w. 


7; Whllpns. 


14 C. 3 rwh-gy; ywli, gyh-wttffrl—sbtrl: .Sect On char, vplatilizcd. 

1.5 C. giih-yw, straw-yw, gyh-w. Nit sol. On char, jnct; vol. 

16 0. pufc-w: Odor argil.: rolished by nail: 

Absorb^ watiD* if immersed in it; frans- 
parency not irrrrused. > 

17 (^w: Trl—op: Fr. earthy: Splits into inf sol., no ef. Un.dt; evolves water, 
col. masses hke starch, wlien calcined. 

180. while: ^p: Fr.earthy: Adheres to the Sol., no of. 7. 

Feel meagre. 

I9^w,bh: Sbtrl: AdJiorcs to ton^e.: Mores’ll/., gel I 7: Milk-w. 

Irp. in water. 

20 C. gyh-w, rdh: Feel nncturms: ^bsorbs 7; Whllyns. 

water, forms paste without plasticity. 

21.^jjbk. ruby-md : Laip, not clastic. Jlfar., partly dccom Evolves watcK 

jiHortess or white: l^brous var. ‘■i ^ rous. FiXpands to a paste in 

• , waim water. 

2.3 C. y w: Op. Nit sol., no of. y wh. Bkns. in Unndlc; vegefn. 

i easily ilccoinp. 

24 C. w, gnh, gyh, bh: Trl-^*«blrl: Lam. flex. Sol., no ef. 7: Wl^s ; friable. 

25 C. w, bb, rh, yh, gyh: 'ffp—Ul:, Eam-No action. I*.}: V^’ns! Exf.friablc. 

flex.; inelastic. * 

26 C. w, with red .spots: 'Tlim plates trl; 0- Fus. easily, clear glass, 

JLike fib. and fob gyB|[^ A jjlk. " lla^c gn. 

27C.ywhandrdh-bn,r3P^:Styvw^W-op. 2; Arsen, fumas. 

28 C. gyh, bh-vv, ywh: Trl—s6lfl: ^^bres Sol. nit, no of. Op, friable in candle, 
separable: White^^ brittle •ej^sure. 

- ----- 


bs; friable. 

’ns! Exf.friable. 


Fus. easily, clear glass, 
flaAc gn. 

2; ArsciJ. fumas. 

Op, friable in candle. 


^ 'r,J 

jjrf Pyroxene or Hornblende,) arc f^bpoyis DitnetBls*; somitimes so delicately so, as to be 
me charactcwgivcn under the sev^l species. Fibrouff carbonate of lime or satin sjKir, 
fflerv^ccs with the acids, and the latter' is softer than either of the above, and whitens 
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DETERMINATIVE MINERALOGY. 


.VrtJBM a/ Si'jtttcieii- 

1 iJH). iV/w, 

2 *‘CotuMiutp, 275. Vole 

«AIcllitc,23l. Coal 

4 Kcrolitc, 311. Serpenfine 

5 *PhamiacolUc, 239.^ 

6 Finite, 304. Prim 

7 Agalinatolitc, .307. 

H CoQ^otoii jMica, 320. linnt 




>nal Af Ica, 322. Pruu. 

Vesuv: 

10 Zinc Bloom, 2G4 

11 *TiCa<lhilliti',276. hcadoreit. 


12 *Dioxylitc, 2*0. head ores. 

13 *Peniiine, 318. Prim 


Hardnrgs. Sjf. ({rar.. ■'^fructuif. 

1’5—2'.5.2’J<—2*9.!H1: Fol: Rot. 

..A. 9 . 


Soft 
12—2-5. 


(C 

(t 


(c 


1 1*8—1-y. .Vcic. rry^it 
1-5—1*6. JF : Alan, 

|2—^2-2- IKeri, Klob; struct, lam: 

Crusts. [mas.j 

2*6—2-H.ilV : fol: Stel, fiO, lH>t,iP’rly and vit. 
2*7—2-H jVI: ll('x. prisms j Ibl. lies . . p«*arly 


Lvatre. 

Vit 

Arl;. . p’rly. 
U('s .. vit 
Res, vit 


12-8—2-9.-Mas. 


o-H. 

I * 


-.3. 


it 

<( 


2—3. 


FV; Fol!: Fol-uias. 


Vi; Fol!; Fol-mas., 
Eartliy-incrust. 


14 (’lirysocolla, 288. Copper' 

ores.\ 

1.5 *Pyr.irfrillitc, 302. 

10 ^Rositc, .S02 l. 


17 Litlii.a Mica, 32.3. Prim. 

18 IFyd. Anthopliyllitc, .312. 

19 ^Oxalate of Limi-, 230. 

20 fjTpidoinclanc, 322- 

21 *Chcnoco|frolit©, 20!t. Prim., 

22»(’ryoliU', 2.31.' Prim. 

23 Picrosininr, 312. Prim. 

21 *lIopr'iti!, 2fiG. 

» 

2.5 liroinlitr, 2.5.5. 

yt> Wliilo iVntiuiony, 201. 

Anf y .ires. 

27 Anjjlcsile, 277. Lead ores. 

28 *( Vraaitc. 27.5. Lead «< e.s. 

29 t'omcoua Load, 275. 

Lend. ores. 
.30 VuiiadimtR|281. head ores. 

3( Molybdate o(^ead, 2 h0. 

Jtcad ores. 

32 'rimgatalo of I tend, 2H2. 

Lead ores. 

3.3 *.\llophanc, 3Q3. 

34 FAhlunitc. 30.5. 


Hie, 306. 
3. 


2*5. 

2-.5—3. 


2-8—.3. 

.3-Si-.3(;J 

0-2—0*5.'IV : clcav:^fas. 

O-H—7. IV, fol: Col; mas. 

Fol! mjis. 

2—2-1. Rot, mas. 

Alas j four-sided pms. 
2*7—2-8. Mas • in grains. 

j2-8.5—3 .1 Fol! coarse gran# 
2-91. iFib, col, divcr/jr. 

IV. < 

.3. IFol! ^ ■■ 

Alanmiillatj^! , 


f 


Dull. {weak. 
P’rly, vit, ad. 

P’rly. 

Dull. 

P’rly, res.. ad. 

P’rly, ad.. rca. 

Vit, pMy, Bub- 
niet. 

Vit, earthy. 

Shining, dull. 


Pearly. 
Silky. ,1 
Peariy. 

Ad .. vit 
Res, shining. 


2—2-.5. .2*9--3. i FIP: Ibl; Alas. 


•3-.5^3. 


Ill: lol; XVLas. \ 

7.jFU ; elcav 5 fib, mas. ''l 



37 C-'alcai*eous Spar, 243. 
36 Anhydrite, 241. 


\k 

a 

2-75—3. 

44 


U 


(2*7— 2 *a 

3-7-4J-II. 

'.5—50. 


I 


Ill: ck'uv. 

JII ; cloav ; ind. 
Ill: cluav; Mas. 


Vit . .•Jp.’riy- 
rjy vit 
iVit. and p'rly. 


I6-2.5-0..3.1TTI : lam ; Mas. 


!.3. 


1-5—4. 


3.5. 


2-75-3*5.'2-8—3. 


7—7-1. 

0 — 0 - 1 . 

0-6-7-25- 

0-|^6-P. 

7-9—81. 

Mb-1-9. 


»5-^8. 


Ill: ('ol; rad,. 
II: Mas. 


Vit. 

Ad. i*'rly. 

Ad vit, res. 
P’riy, ad. 

Ad. . 


: Glob, crusts, mas. (Rca. 

Res. 


11: crys. o^^ tab: Alas. 
11 : Alas.' 

Ren, mas. 


Res. 


Vit.. 

i tract splchd. 
iRcs. vit 


~G—2-8Spms^fol! 

2-7—2-8. Hex. pms 

( 

VI^ cl!: lib. irnit, P*riy* 

i 

1 

in;fol: Lam, fib, ma8.V’rly, 


'P’rly, vit 

I Vit 


CLASS 11. 
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Cojur, Diap havf thj, »S'f._I _ Aridti._ _ 

J C. w: Trp—trl: fjam. slightly fipxjblc. ‘Sol. /a/., no cl'. 

3C. w. • i 

.1 Vj. honcy-yw, rilh, hrUi; Tr])—trl: Sectilo. Dccoinp. by boiling 

4 w, gu, bti: 'Prp—trl: Not udhorc loi [water, 

longer Odor argil.; Feel soapy. j 

Tj 0, w, gyb, ywh, rdh: Trl—op. iZV»/. sol., no cf. 

^ jryb-gii, bn : Op. I 

7 C. w, gy, gn. yw, r, bn; none bright:NuApartlyfsol. 
Sbtrl: Fc(*l greasy : Scetile. . 

5 C-. various; often bright: , Trp—sbtrl: 
l^is, ('liistic! tough.* PrcHonts two axes,' • 
of poiurizatinii. 

9 ('. dark-gn, bn, nearly bk: Lam. elastic! 
tough. Presents^me axi.s of.M^pLri7.iition. 

10 w, gyh, ywh : Op. 

11 C. ywh-w; pale gyh,gi^ywh: Trp—trl.'NiV., cf!, wprecip. 

12 C. gnii-w,♦ywh-w; gyh: Trp—trl: sol., no cf. 

flexible. ^ 

19 C- bn, bnh-r, olivc-gn: Trp—trl. ^Mur. apl. 

11 C. emeiahl and pistachio-gn;. .’sky bluo ; jVj/. 1|||P, no ef. 

bnli: Shirk j 

l.SC. bk, bh: Argil, odor. Nil. eol 

16 C. faint rose.® bnh-r: Shtrp: Fr. splintery 

or somewhat ^iated. i 

17 C. iW'-red, gy: Tri^—trl: JiOin. elastic. 

18 C. w, gnh-yw, bh-gy : Op: Scctile. 

19 C. w: Very b»JlJc..^ 

20 0. black: liain. soniowbat brittle. 

21 C. yw, palc-gn. 


IHoipptpe. 

[w' liiinc's. 
I : Ik llamc: on cluir. 
Wh'ns ii\ candle: not 
'• [burn. 

s.w fames, arscii. odor, 
.‘{■.■j: Whitens. 

7: ^Vllitcn8. 

i;V7—7 : Op. - . 


5‘7; Op. 






22 C. w; rh, ywh: Sbtrp—trl: More trp. in 
water t^cel giet sy ^ Odor argillaceous. 

2.9 0. gnh-gy, Icck-gu ; Shtrl. sec- 

,lilc. '■ 

24 C. gyh-w; rdli-bn: Trp^trl. Se.ctllo. 


‘¥- 


25 C. snow-w: Trl. 

2() C. w;. . palc-t, ash-gy: Sbtrp—trl: Scetj 


Nit., miir. sol; no! 
ef. 

^iiitr. etien. 


27 C. ywh-, gyh-,gnh-w; yw, gy: Trp—trl. 

28 C. w, ywn-w, rob: Trl—.op: Brittle. 

29 C._^ J ^ale^igy, yw, greenish : Trp—hk 

.*10 C. light-bnh-yw, atraw-yw, rdh-bn i^^feitrl 
—®P' 

31 C. wax-yw, or onnge-yw, mh-w ; Sbtrp: 
—sbtrl. 

32 C. gn, gy, bo, r: Trl—sbtrl 
3.3 C. pale-b; gn, bn, yw : Trl: Very brittle. 

34 C. gn, dark-hn, bk: C^^t. 

35 C.^ gn, gnh-bn, gyh. _ 

36 C. deep lose-red: 'I1|B 

37 C. w; gy, rh, gnh, ywh; 

'ftp—sbtrl S^c varieties very apy Mtd 
earthy. 

38 C. w J/ft, bh, gyh: Trp—trl: Cieavkges 
rectanjpilar, distinct 


Not sol nit 


Sul., gn sol; n?tJ 
yw. 

4’ 


Oelat with acids. 


Abundant w fumes, 
lilt, yw; w on cooling; 

easily reduced. 

Fun ; glol5. w on eooUng. 

t 

Fus. on edges, ywh-w. 
enamel 

7: B'kiis in outer ilamc. 
-Argil odor. 

Fiis. on edges; Bor. fus. 
intuiii. 

Fus. gyh slag ; FI rdh. 
7. 

Fus. bk. mag. cnam. 
Arsen. fumi'S; Air, bkh 
jnag. scoria,on char, sii v. 
Fiis. in candle. 

7; evolves water; op. 

f’us. trp. glob., flame gn. 
Soda, zinc fumes. 

7: bor, trp. glass. 

Fus. in caniile : on char, 
vol,Induces w. coat'g. 
1’5 : Dec ; w. slag. 

1: on eh. mur. fumes. 

I: y w glob ; w. on cool¬ 
ing ; <)a char. lead. 
Fus: on coo^g ag^ y^v. 

^ darkens; 

on chanUKd. 
l’.5-2; ox.of lead on char. 


Bfl^esee! 
No ef. 


7: Lose 9 ^ 1 or, intum; gn 
flame. 

5-6: Gy; borl slow i^l, 
colored globule. . '■!' 

5 : Soda, etf, jE^|^b. 
Bkns; cvolvd 
( hor. b. glob, j.- 
7 : W, Intense light 


|4: Evolves no moisture; 
Whitens, not exf. 
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DETERMINATIVE MINERALOGY. 


Guinea of ‘Speeifs. 
1 CrloHtinc, 

12 Hc-ftvy Spur, ^57. 

3 StTpentmc, 309. 


llariior\'>. Sp. firnr I Siroiturt- _ Jjuslre- _ 

73^3-5 ,-H — I. ill: Kil>, Lm, nm«. Vit, rtu. 

I “ 'l•3 I -'. Ill : Jam, itiiis. Vit,p'?ly,rfc. 

•).5__:K»,1*2-1—-i'li-.IJl: Mas, Jill, ful. Rfs—earthy. 


4 Sulphato-darboimt^ of ll!i-‘2’7r)-.3*5." 

ryta, 2r>f<. i 

5 Haydeiiitc, 342, 52G. 3. 

6 Flucllite, 23 L 3. 

7 JVUtpelcuo, 2VJ. /<cf|7 area.’2-7.">-3',>. 

8 Glbbrntc, 301. |3— 


1^, 9 Lead, 274. 

10 Withcritc, y.'ili. 

11 307.» 


2—.3-,'i. 


12 *SlTllite, 330. Awvv- 

13 311. Ihhmilf. “ 

14 Metwilo, 33 1. Amy a-3-3. 

15 *Dn-elite, 250. 

16 DiiiUoffito, 053. 

17 Slrouflajiite, 2.53. 

IH Mntjn* '-ite. 219. 


1*1+1. 'Ilc\. prisma withtenn.ViL 

p^Milluls. 

IV : eli-av. ViL 

III: iltp, wot. , 

0*4—6*5.jVI : Imit: Mas. Res. 

2* I. Stular, small IJotryoid. Knint. * 




111. (*nl; iims. pran. Ad: res. 




l3—,3*7.5.kfi-KJ5. Ill: lirtit, eo), niaVit . , res. 


|2*H—2*9.1 Ih'Tajr. pms ; lol'; 


2 * 012 . 

2 9 .3. 
2-.3—2* 1. 

|;^•3_*M. 

:K5—3*0. 


Vit . . waxy, 
Vuhnict 
Silky. 


ni : aeic. rad. 

Ill; I be. o<‘t. 

Ill: cl: <’oI. lam, rad,Silky,p'rly, 

rrest*likt*u[rgn*jr; mas. , 

VI: eii'iiv. in traces. P’rly : Spleii. 

I Ofi I'nict 

VI : i*lrav: Dot. mas, Vit,>p'iJy. 




Si'} p. .3— 1. 


.M»-;i*72 UU; cli'itv : Fil*, mas. Res: . . vit. 


19 (‘ueoxeno, 23.3. 

20 Spatldc Iron, 251. 




21 ^Sclenute of Ijcad, 2H0. 

22 AVavellite, 2.33. 


C( 


.3*25 


2.3 Stilbilc, 32H. A/iiy^.,^///w.3*5~l. 


[pnm.' 

24 Ilvulimdite, 334. Aiuy^.,\ 

25 Liuimoiiite, 336. Amys. <F 


4i 


; ’‘ryrallglilc, 308. 
27 Schiller Spar, 313. 

2B DoluinitOfAj^. 

29 Ankerilt /Mo. 

30 Arragonitc, 216. 

31 Scorodite. 2^9 


ynm. 
Serp. 

I 

4k 
44 



iphane, 235. 
leile, 2.5.5, 
anr, 278. Pr/7/i. 


35 Fyi^orphite, 278. 

ore». 

36 *Huraulitc, 267. 

37 *KiUj|pite, 305. 


0ru»- 

Prim,\ 




!! -3. 


VJ, rl; lilj. mas. 


Vit; silky. 


l3*3.i-*l* 1. Ill tads, silky. 

3*7 —.3*9. VI, clravi Jbl..|naei. Vit, p’riy. 

Sphrr, but, 61). —vit. 

2*.3—2*l.|lli;: Delicately col-liem-P*rly, vit , 
i-spli, MeJ, -fib. 

j2*l--2*2.,rTl; foil Rid,div,shcaf.lVit; . . p’rly. 
% » psirticles 

lam. or lib. ' 

21.5.2-251V: fol! mas. PVlyandvit 

2'2.5-2*35 IV 2 Mas. ‘Vi^ • • p’rly. 

)? 

V : ijran. 

2'.5—2'^^ : fol! lam. 


h2*5—2*6.1 

' I 

Met-p’rly, vit. 

t R~2*9.|Vl:cle^v: Imit; ms. Vit; . . rfrfy. 
9-.3*2. Vi: Man Vit . . dMv. 


44 

44 

44 

44 

4t 


3*l~^|aU: Mas. 


above 3. 
4. 


2*8—3. 


Ill: Col, fib, imit 


b*9-.3. 
'3*6—;i*7., 

5*.t_5.5. 

6-5—7-4. 

Nfr. 

2 * 6 — 2 * 8 . 


rV; Mas. 
tVI: Mas. 




p'rly. 

1 

Vit . . res. 
Ad . . vit 
Vii. 

'Vif . . roll 
Ad . . res. 


||1; Glob, ren, bot, fib. Kes. 


(V. 

Cryst: mas- 


,Vit 

.Vit;*<^|j6ak. 



CLASS It. 
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i'olor, Diaphanetty, irt- 


1 C. w, Mj, rh, fleslj-rcd : Trp-*-sbtfl. 

2 C. w, ywh, fjyh, bh, bnh, rh : Trp—sblrl. 
:i O. dark or lifflit green to gnh, bh-w; 

none bright: Trl—K)p: Sect: Feel often 

ftoapy. 

4 C. snow-w: Trl. 

5 C. hhn-yw, winc-yw: Trp—trl. 
fi C. w : Trp. * 

7 C. pule yw; bnh, brdi-r: Sbtrp—trl. 

8 C. gnh-, gyh-w: Ti l: Surface smooth. 


9 0. w, gyh, bilk: St. w, oh: Trp—trl. Nit. sol. ef. 
Brittle. 

10 C. w, ywh-\v, or.ange-yw, gyh: Sbtrl—trl. 

Brittle. ’ ‘ 

11 Cl. greenish . . dark stecl-gy. 


13 0. w: Trl. 

l.S Cl. ywh-gn: Siibtip: Fr. granular. 

14 C. gyh-w, ywh : Trl: Lam. sightly dust. 

15 C. and i^t w. 

16 C. rose-red ;^bnh : Trl—sfitrl. 

17 C. light-gn, pale ywh-bn, yw, gy, w: St 
w: Trp—trl. 

18 C. w, ywh, gyh, bn: Trp—op. 

19 C. yw, ywh-bn;—bn, on exposure. 

30 C. ywh', ash-, gnh-gy ; rdh: Darkens on 
exposun: Shtil. 

21 O. giSffhui /w: Brittle. 


.'tculs. 


No ef. 
No cf. 


Sol! ig hot nit. 


Ef. iiit. 


Mitr. gd. 
Stny^acid, sol. 


Ef. nit. 

Ef. mnr. and nil. 

Nit. slow sol., little 
efferv. 


Il/utepipe. 

.'i: Doc ; op: phos. 
1: Dec. 

(>: Hardens. 


•i 1: On eh. arsen; lead. 

7; Whitens: blue, with 
cohalt. 

I: Dee; y w, r; mi^lcad«.y: 

3: Op. glob. 

Fus: inturn, gnh slag. 

Kus. cf. w. enam. 

7: 5or, gn enam. 

2-5. 


7: Bn. <^bk ; dec. Bor. 

violet-b. glass. 

5'5: colors flume rdh. 


7. 


22 C. w, gnh, bh, ywh, boh: Trl. 

23 C. w ; yw, bn: St. w: Sbtrp—trl. 




Mur. sol, not gd. 
Gdat 


24 C. w, r, gyh, bnl»: Sbtip—trl. 

25C. w; ywh, gyh: Stw: Trl: Becomes 
white and friable on exposure. 

26(2»8w;^h: sbtrl-op: Fr. earthy. „ 

• , 

M * 

27 C. oUve-gn, bkh-gn,pinchb’kbn: Stgyh- 
w .. ywh: SbtrT. Lam^ separable. 

38 C. w; rdh, gnh^ gy, bn, bk: Sbtop—Eff. 

29 C. w; gyh, rdh, b^: St w—bn: Trl—[Some cf. 

sbtrl: darkens on exposure. 

30 C; w, gy, yw, gnh, bh: St gyh-w: Trp—lEIf. nit and mur, 

trl. Brittle. • I 

31 e. leck-gn, gnh-w; hli^\ liver-bn: ilftrp. 

—sbtrl. 

.33 C. pale dlrt^-gn, to win^w: Trp—trL 
.33 C. w ; gyh, fdk:, 'Ir 

rwiP 


34 C. w, gyh-w: Trl 


rp—trl. 


Bor. fus. red brad. 

Pulv., sonto ef. ntt|5: B’kns; mug; Bor.gn. 


Sol. hot nit; cvol. 
vap’s corro. glass. 
Gel. ill nit dif 1. 


3S^ C. gn,’ yw, bn ; orange-yw: St ywh 
sbtrl—sbUfi: Brittle. Ak. 

36 C..^.yw: Trp. T 

37 C. mr-gy, bn: St ywh-w: Trl— sbtrl. I 

21 


Ef. in nit or mur. 
SoL hot nit ^ 


Fus; odor of horse-rad¬ 
ish, on charcoal. 

7: Gp. 

2*5: Intu. colMless ghiss. 


2—2'5: Intum. 

2*75—3: w. frothy mass. 

bk. then w; intum., 
on edges. ‘ 

5: Darker bn, more met 

7: soiaflpjaca darkens. 

7: B’kdirinfus. mag. 

7 : Decrep ; phosph. on 
red hot iron. 

2 : rdh-bn. scoria; ar¬ 
sen. fumes. I 

Violctglas8,cA*]^g ^ old. 

7: Bur. 

W. friable mM^IWmo 
gnh-b; on cMut-arsun. 

1 * 0 ; polyhedral glob. 

Id j Bk, met button. 

Whitens; fus^*. e iam. 
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determinative mineralogy. 


.... of Specie^ _ Hardnegj.Sp. (irat'' Slractvre. 

1 FlnorSpnr.m -- i. ' “ \: AUii” 

i ' " 3:UT(»r,.!Vr, doav: mas. 

' jy ‘ ; “ -J-T—.TH VI, cicav : mas. 

4 Nussjcnlt' >,J)./,ea,/o,.rit.' •• r^.Vl. jVljrluln: Mam. 

r Pnn,. :i 3-4‘ry. ri—’M. Vl, l,.l! gran. 

6 •Uismuth BIcihIc, 2(13. ! “ ^ 

Prim.\ 

1 rSr*'**'’ '1'5. 2—2-17. VI: col. mas. 

o ^1 hilljpsjtc,3.32.ry/f;.i “ 2—2-^. ’ill- rad 

9 Harmotoin.',:j;n. '• , o-.l-lJ-D. Ill;* rarJly ma*i. 

jlll, clcav! Mas. 

Reniform masses. 

IT : initiate. 

3—3 1. Vl.llcxag; Mas. 
VI: Mas. 

G—(M. |ll: Ren, col,*ma^. 


Lviftre. 


10 

^tilbitc, 329. Amy 

U.fi'olr. 

(( 

o y_ 

n 

•('’arpbnsijloiiu-, 272. 


4( 

2-5. 

12 

^Fdiiiirtoniti-, 3.30. 

Ami/ff. 

ti 

2-7— 

13 

’PyrosmaliU', 272. 

J*i nn. 


.3—3 

14 

*FU)i;eiinr, 2.1^. 

Pn/ii 

(• 

1-7. 

15 

'rnngst.of fiiine, 260 

. Pent! 

it 

6—6- 

16 

*Plnmbf»-resjmte, 

). hftui 

.4 

6-3—1 



nrca.. 

it 


17 

*Bismutit4‘, 262. 

liiffni j 

tt 

■ 6;8~ 

18 

^IIcrM-Iielitfe, .311. 

1 

Tuin 

-1 —5. 

2-11. 

19 

*Tlionist)infc, 330. 


•I-.T—.5. 

2-3—1 

20 

T.ibiilar Spar, .361. 

1—5. 

2-7—: 

21 

Bcii(l:iutite. 522. 

i 




22 Clitmmiic, .11 I 

23 Apophyllilr, 327. Vw/r. Ae. 

24 *Il}'srla.sitc, IVMi. 


3—3 1. 


iKbdn, 92« 30'. 
IV: Ibl! 


|4:.—.'). 2-3—2-l.Jl, fol! 
*• 2-2.5-2-4.'K)b. 


P)im. 

Auu/ir: “ 


25 *Turiu‘rilc, 171. 
2G Tcclolilc, 331. 
27 Aiiutitc, 237. 


2H Kli-rtrlc (’uinminc. 2G5. ! “ 

29 Yttroccrito, 2.")!). Pnm.' “ 

30 ’ Basic I'lnccrinc, 2.19. 


jlV, Oyst. small. 

2- GO. ;(Bol). div, fibres. 

3— 3-3. jVl. Ilcxag: Col. mas. 

3-2—3-.).|II[, cl: Fib, hot, mas. 
'3'-l-^3-5.jlIT, cleay: Mas. 

! I ; Massive. 


31 Natmlitc, .3.32. Fo/c.,K>--5-5.|2-l--2*3 jlTI; Acic. Stcl, mas. 

'■^2 *Boonaljlife, 3.33. Amytr-' 

33 ■^Carpholitr, 315. (inuA “ 


•i-tn. 

2-9—3. 


34 »Alum Sto^c, 2.32. Vole. 


'i. 


3.5 *Clnldrpn5tc, 235. * 

36 HmnboUlijlitc.loO Vole. 

37 *HenJonle, 231. Pritn. 

3H HJlauclitr, l-lfi. Prim. 

39 *Triphylinc, 269. Pnm. 

40>r»Plio.s. iron and mang., 2G7. 

4l.p;j|^nc, 2G.3. ■ 

■l2-rf^lialclmc,.3.37. Amy^.roIc.'o^H'^. .2—2-3. 


41 


44 


III. Slender prisms. 
Fib, rad, .stcl. 


2-G—2-8.1VI. Mas. 


44 

a 

a 

it 

ff 


IIT. 

:2’9—3-2.ill; clcav. 
2-9-3. ItTT. 
i2-7—2'9. 

'3-G. 

; 3 - 9 — 4 . 

’l-2-^t-5. 


43 •Bfpwsterite, 325. Amyg. 

44 •SklKecite, 335. Vole. amyg. 


“ 2-1-2-45. 

1 ^. ! 


Mas. imperf. clcav. 
Ill, clcav; mas. 
Like apatite ’> mag. 

VI: Hot; rcii j maa. 


I: Cran, Ma 
rV, Clcav! 


—2*3.HI: Div; Rad; man. 


ViL 

Vit. 

Vit 

Greasy. 

P’rly, vit 
Res . . ad 

Vit; . . ad. 
Vit. 

Vit 

Pearly . . vit 
Res. 

Vitreous. 

Pearly. 

• 

Weak. 

Vit . . ad. 
Res. 

Vit; dull. 


Vit . . p’rly. j 
Vit . . p’rly. 
,Re8. ! 

I Met-pearly. | 

P’rly and vit j 
Somewhat , 
p’riy. [ 
SubadjSplcnd 
Vit . . p’rly. . 
Vit . . res. 

Vit.. p’rly, ad.’ 
iVit, p’rly. 

Vil. 1 

I 

Vitreous. I 

VitftwuB. 

Silky. 

Vit .. pearly :j 
earthy. 

Vit.. res, 

Vit < 

Vit.. res. 

Vit 

Vit •. grefisy. 
Greasy. 

Vit.. pearly. 

Vit 

Vit, pearly. 


Vit. pearly. 
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_ i^ot or, Diaphanrtly, 4t._ 

1 C. w, yw, b, gn, r, oltcn hvfW; Trp—trl. 
y C. ywh: Trl—sbtrl. 

‘A C. yw, rdli'bii. 

4 C. yw, gnh, gyh: St. ywh-w, gyh- 

5 C. pcarUgy, rdli-w, ywh-w: TjI— sbtrl. 

6 C. dark hair-brown, ywh*gy, straw-yvv: 
St ywh-gy. 

7 C. w, rdh, ywh: Sbtrp—trl. 

8 C. w; rdh: Trp—op. 

9 C. w; gy, yw, rh, bnh : Sbtrp—Irl: Ciyst 

often crossed. * 

10 ('. w : Trp—sbtrl. 


7; Bor. jnnrthysl glob. 
VVlulislj ciMiiir'l. 

Tuhiiii; Itis. 
l‘.>* diirk \w; \v. funi. 
char, ywlj-gy. 

‘j-5: Sixjufiy glass. 

Hot arid acUdow-y Pho.s, yw. light; on cli. 

ly-. • fns, no intimi. 

Sol. strong m«r; Froths, vcsic. ciiam, 

<’Ac’tsjl. I [fos’hk. 

Ilk; lus. dif. in.igr /b*r. 
VV,o|>; tus.dif.trp.glass- 
Rcihlisli-bn; mnr. turn; 

. I I'us. dif. 

14 C. dark tilc-r, ywh;,deeper when wH;; 7: Bor.Tus.dif;blood-r 

Sbtrl—op. I iiioiitrrllainew^nlrhot. 

li) C. w, ywh, bnli, orange-yw: Sbtrp— 0 ]i. Yw. in mf; not sol. T): Dee. 

16C. ywh, rh-bn, ywh-w; stripe^ Trl: Ur- /, Dee; evolves water; iuf. 

seujbles guiii arable. " i - | eiiarn. on eh:ir. 

17 C. green, dirty-gn, straw-yw, gyh: Sbtrlj3f/o. yw. sol. '1: KIV; met glob ; on 


Feel greasy. 


_ ji uda . 

Sul. turn. cor.glasH. 


Nit. jnilv. slow sol. 
Nit. pulv. slow sol. 
Sol. mf., no of. 


liliiirptpe. 

■1^—■'I'.'i: Dee; phos! 


11 (!). straw-yw: St. glimmering: 
ly (}. gyh-w; Sbtrp—trl. 

13 C. p^e liver-bn, gy, gn, gnh-w: St pakr.'.Soi. miir; rxe’t all. 


—op. 


coal while coating. 


j--—: Int .snow w, op. 
iS : lior. fus ! trp. 


18 C. w : Trl-Hjp : Clcav. p^. par. with P. | 

19 C. w; bnh : Trp—trl; Brittle. 'Afn/-. ge 

20 C. w, gyh-w, ywh, »li, bnh: Sbtrp—trJ. ^ 

21C. bk: stgnhi-fy: sblrl. 

23C. rdh-bn: Sbtrl; Foliated struct distiucl. Acted on byi7 : Bor. h^. piarl. 

» wtir. I 

23 C. w, gyh ; bh, gnh, rh; Trp—op. Nit. subgciat ri: Dxi. in^ w ; Bor. fus. 

24C. w,ywh, bh: Sbtrp—sbtrl: Very tough.7V«r.gii: ^ |3—.T5:Oj); Bor. trp. 

j ! glas.s. 

25 C. yw; bti; Trp—trl. ! 

26 C. w; ywh, gyh: Op. Resembles ijiesoty|M'. IFiis. trji. gl.is.s. 

27 C. se.a-gn, bhjwh, gy,rh, bn; none bright;/V/t sol. slowly; Bor.fus! 

Trp—op: Brittle. no el'. 

2H C. w ; b,gn,yw,hn: Trp—trl. (iel. in hot////. [vw. 6: tip. int, pli; Bor.fus. 

2.9 (;. violct-b, gjr, w ; rdh-bii: Op. I’ulv.soJ. hot liiiir. 7: Whitens. 

30 C. fine yw, .dli, huh : St. yw : Sbtrl—op. /l/«/-.odomnsfuin(*s. 7 : Bor. .slowly a glob. 

I j blood-r, while liot. 

31 C. w; ywh, gyh: St. gy: Trp—trl. (id!; aho after be- !2: Op; gl.iM^; pbos. 

mg heated. I 

32Cw:.Trp—trl. 1 ^ 

33 C. Btraw-yw, -wax-yw: Op: Very brittle, i 


.V «/• 


'M.’ 


34 C. w; rh, gyh': Tq»—sbtrl. 


;Sol. Sul. 

1 

'(ielat. mi. 


35 C. y, pale ywh-bn, ywh-w: St. w: Trl. 

36 C. y, ywh-gy, bn: Sbtrp. 

37 C. ywh-, gnh-w: 'iVl: Very brittle. ! 

38 O. laveuder-b; gnh: Sbtrl; Fr. splintery. | 

39 C. gnh-gy, bh: St gyh-w; Trl—sbtrl 'Soluble. 

40 C. clove-on: St. gyh-w. * j 

41 C. w, gyh, gnh, bnh, gn, bn: Sbtqi— trl. |iV/t ef.; not gel. 

42 C. w; rdh, gyh: Tjjj^p: Brittle. jGel. mur. 


43 C. w-; ywh, gyh: Trp—trl. 


44 C 


. w-; ywn, | 
!. w: Trp— 


trl 


jSoI. 

! nit. and invr. 
before, but not 
after ignition. 


I4 : Tntuin, Bor. trp. viou' 
I l(‘t. 

|7: Dee. pulv. 

' vt" 

.5 ; siK>i)gy, trp. glass. 

5: Bor. fns. 

2; gy, lin t bead. [mag. 
Dec: fus. bh-bk glass, 
7: Op; Av. flocks of ox- 
y<l of zinc. . 

|2‘5 Intum., gl&BSf glob¬ 
ule. 

3: Op. froths. 

2*5: Op. and curls! in 
outer fliunc. 
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J^ames of Species. , 

ilardne-ea- 

Sp. fjrav. 

structure. 

J.Hstrr. 

1 nathnlite|34)2. 

2 AnthuphylliUi, 372. Prim. 

5. 

,2-9.3” 

IV: PiK lH»t, mas. 

Vitreous. 

(( 

'2*9—3-2. 

IV, (3: Col, fib-mas ; 
Lam. 

Pearly. 

3 *Wagnerite, 234. 

« 

3—3-9. 

rv. 

Vit. 

4 Sphonc, 421. Priin. 


3-2-3-5 

IV: Lam, Mas. 

Ad .. Kisln. 

5 TripHlc, 266. Granite. 

u 

3-4—3H. 

I.um, Mas. 

Res .. ad. 

G *WilleniiU’, 265. Calmnine!\ 

a 

'^1—41. 

vr: Ren; Mas. 

Resinous. 

7 *YUro-Coluinbite,4.35./VMii 

u 

5-3—5-9. 

Lain: grains. * 

Siibmct; vH. 

Troostite, 363. *P/ /»L 

w. , 

‘1—4-1. 

VI: Mas. 4. 

Vit; .. ICS. 

9 *Ceritc, 42B. Prim. 

(« 

4-ft—5. 

Mas. 

Ad. 

10 *Magn(!sian rharmacolit©, 

5—6- 

2-5—2-6. 

% 

Massive, foliated. 

Waxy. 

239. 


1 


11 Scapolite, 357. Print. 

1 « 

1 

^■6—2-8. 

11: mas; Col; lam. 

Vit; p*rly. 

12 lVTOV8kiU*,<'24. Piiiii. H'5. 

101-41. 

I. CulMi. 1 

Met*ad. 

13 Bol^mtc,345.i'ri/».2///fe’»^'5 —6. i 

2-8—2-9. 

(3cuv; mas; gran. 

Vit. 

14 Hornblentlo. 368. Prim.,' 

t'o/r.j 

4( 

2-9—3-4. 

IV: Rad, eol, fib, mus. 

1 

Vit.. p'riy. 

15 Lazulitc, 347. I 

(• 

3—31. 

lU: Mas. 

Vit. 

16 Pyroxene, 364. Prim., r>oIc.,' 

haealt.t 

<C t 

3-2—3-1. 

IV, clcav« mas, fib. 

4 

Vit. .res,p’riy 

17 *y«dali{c, 338. 

5-5—6. 

I2-2-2-43. 

[; Mas. * 

Vit 

18 *Leueite, 338. Vole} 

1 « 

2-1—2-5. 

I, Trapezohednjus; 

Mas. 

Vit not strong 

19 »^K«‘|)beliiic, 347. 

(4 

2-I—2-6. 

V’l,'hexagonal: mas. 

Vit*; greasy. 

20 *LBpis l^azulj, 339. 

(( 

2-.5—2-9. 

I, Dodec: mas. 

Vit 

21 ^ficIJenitc, 359. Prim 

u 

2!l—31. 

tl: in crystals. 


liHicet., vole 




22 *Uoiiiciue, 262. Prim- 

1 « 


11; minute erysL 

IV, long pointed cryst 


23 Acinite, 373. Prim. 

(( 

3-2—3-4. 

Vit. . res. 

24 Albuiilc, 429. Prim. 

Ct 

3*3—3H. 

IV : Mas ; acic. 

Vit, submet 
l*'riy..vit, n's. 

25 Saussiirilo, 34.5. 

«( 

3-2—3-4. 

Massive, cleav. 

26 Pabingtonite, 368. Granite. 

<4 

3*4—3.5. 

V. 

Vit spleiid. 

\Dolotn.\ 





27 *Pfrielase, 405. Veeuo. 

4f 

3-75. 

Cubic. 

Vit. 

, 28 »Anatase, 423. ///»., 

« « 

3-8—3-9. 

11. In crystals. 

Mct-ad ; res. 

* 29 l'>ld.si)ar, 348. Prim! 

G. 

2-3.5-‘2-6. 

IV, cleav : Mas. 

l”ily; vit 

30 *Ryacolite, 351. Vole. 

(( 

2-5~2-7. 

IV ; in glassy cryst 

Vit — p’riy. 

31 Albite, .352. Pnm. 

il 

2'6—2-7. 

V,cleav: Lain, gran. 

Prly, vit 

32 *AnoitIiito,35-l. Vole. 

i< 

2-65-2-8. 

V : Coarse col., lum.' 

Prly . . vit 

33 *l)lig()cla.'<e, 355. Prim. 

i« 

f2-6—2-7. 

V ; cleav. 

Vit,ply, greasy 

34 Labraduritu, 3.55. Prim:, 

a 

2-6.5-2-8. 

V, cicav : Mas. 

P’riy .. tit 

35 ^Haiiyne, 339. 

u 

2.7_3.3. 

Dodcc. 

Vit 

36 »Andusin, 353. i 

it 

2-74. 

V ; cleav. mas. 

Vit. . p’riy. 

37 •Eudialyte, 416. Prim. 

<4 

2-85-2^5 

VI, cleav: Mas. 

Vitreous. 

38 *'l'urquui8,346. 

'i,' V 

4 ( 

28—3. 

Renifonn j no cleav. . 

Waxy, dull. 

39 *i^il^ygouite,374.<?r^T7c. 

<C 

3—31. 

r 

IV: Mas. and c<2. 

Vit and p’riy. 

40 *IIetero 2 ite, 267. 

about 6. 

3'35-3-55 

2—2-3. 

IV, cleav: Mas. 

t . 

Res. 

41 Opali 414. 

5-5—6-5. 

Mas, imitative. 

Vit.. Its. 
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_ Color, Ihaphaueit^, c. 


I 


Adda. 


1 C. w; giih, y\vh, |?yh, riih : •'IM—sbtrl. IGcl ! nil. 

2 C.ywh-gy, biih-gu, cl«vc-bn: Trl—subtrl. 


3 C. oranjre-yw; gyh: Trl. 

4 C. bn, yw, gy, gn; iiqfc lively: Sbtrl—op. 

3 C. bkh-bn: Sf. ywh-gy. 

6 C. w ; ywh, rdh-bn; Trp—op. 

7 C. bk, bn, ywt gnli: St. gyh-w. 

B C.«pale gn, yw, gy/ rdh-bii: none bright: 
Trp—trl. 

9 C. clovc-bn .. cherry-r ; gyh: Sbtrp—op: 
St. gyli-w: llrktlc. 

10 0- mrty-w, houuy-yrw: Brittle. 

11 C. w ; gyh-Uc, gnl», rli; Trp—sbtrl. 

12 C. gyh t© iron-bk; St gyli*w : op. 

13 C. bh-gy, ywli-gy, gyn-w, often yw. onj 
exposure. 

14 C. gn. of various ^ados, w, bn, bk, unci 
intcrmcdiate shadc's: Sbtrt>-‘^^. Some fi¬ 
brous va^ties, like cotton or flax, and soft. 

15 C. pure blue, gnh-b: St. w: Sbtrp—op. 

16 0. gn, bnb, gyh, wh, bkb: Trp—op. Some| 

fibrous varieties resembling those of iiorii-' 
blende. '• ^ 

17 C. gyh, bn, bs Trp—sbtrl. 

18 C. w, ywh, gyh ; gy: Sbti^;!—trl. 


TIot Sal. evolves 
Fluoric acid. 
Nit. sol. cxc’l sdl. 
Nil. sol., no ef. 
Mur. or nit. gel. 

Sol. inur.T odor* 
chlorine. 


Nit. gc'l. 

PowdiT greens the 
blue of violets. 


19 C. w, ywh, gyh, gnh, bnh, rdh: Trp—op-t^V//. nebulous; gel. 

20 ('. rich blue: 'IVl—op.' Losc's color if cal- 


21C. gy; gyh, ywh ; not bright: Op—sbtrl. 

22 0. hyacinth or honey-yw. 

23 C. bn, rdh-bn, bkh-gn; St pale gnh-, or 
ywli-gy: Op. 

24 C. pitch-bn : St. gy, gnii-gy. 

25 C. w; . . 'nonulaui-gn, guh-gy, asli-gy. 

26 C. dark giiii-bk, bnh; Sbtrl—op. 

27 C. light gnh: Trl. 

28 C. bn, indigo-b: Sbtrp—trl. 

29 C. wh, gy, gnh, bh, rh, r: Trp—sbtrl. 

30 C. gyh-yw, vn colorless: Trp. 

31 C. w ; gyh,-:m, gnh, bh: Trp—sbtrl 
32-0. w: lip—trl Crystals never twins. 

33 C. ywh, gnh-w, w: Trp—sbtrl. 

34 C. gy, bn, rdh-bn, gnh ; play of colors. 
Sbtrl 

35 C. bright-b, gnh: Trp. 

36 C. w, gyh: I’rl—sbtrl 

37 C. b^-T, rosc-r: Op—sbtrl 

38 C. bh-gn: Sbtrp—op. 

39 C. pale mountain-^ ^a-gn: Sbtrp—trl 


ciiicd. 
jllcalcd mur. gel 

No action. 


No action. 


Sol no. cf. 


No action. 

No action. 

Strong mur. dccoin. 
No action. 

Hot mur. deeom. 

Mur. gel. 

Pulv. gclat. 

No action. 


40 C. gnh-gy» bb: violet after exposure, and Sol exc*t Silica, 

lustre submetallic. ^ 

41 ^w, yw, r,.bn, gn, gy; pale; play of col- 

1 some specimens: Tip—sbtrl. 


Blowpipf- _ 

Friable in candle. 

6: Bor. fus. dif; grass- 
tin. 

1: Dark gnh-gy glass. 

liar. fus. easily. 

A : linr. ywh-gn gloss. 
I'.'i: Bk. scoria. 

G: Flame gn; Bor. fus. 

7: Due., lighter colored. 
5; Tip. 

7: Dor. yw. hot. 

W. arsenical fumes. 

.3 : Int., vcsic. glass. 

7 : Bof. clear glass. 

7: W, trp: tBor. Irj). 
glass. 

3^5—6: Glob, not clear. 
Bor. fus. 

3: Bor. clear globule. 
3‘.5—4: Glassy globule. 

3: Colorless glass. 

7 : Bor. fus. dif: cobalt 
blue. 

1 . 

3: Trl, or op. glass. 

.5-5: Bor. slowly. 


2: Bk. globule. 

Fus. bk. glob. 

Fus. dif! white glass. 

3: Bk. enamel: Bor. vi¬ 
olet. 

Infti.’ciblc. 

7: Ixiscs col; Bor. fiis. 

dif. ^ 

5: Bor.'trp. glass, [yw. 
4: Bor. trp. glass; flame 
4'5: On eh. glassy- 

4. 

5. 

3: Colorless glass. 

Fus. slowly, op. 

5: Pulv. hlcbby slag. 

25—3: Leek-gn scoria. 
7: Colors flame green. 
Bor. fus. 

On char, fus! trp; op. 
on cooling. 

Fus. bn. submet. glob¬ 
ule. 

7; Dee., opaque. 
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JVamesof species. 

1 *LuLrobitei 356. Prim. 


2 Cbondrodltc» 388. Prim. 

limest} 

3 >IangaQesGSpar,362.Priin. 


Ha rdne s 

5'5*^b"5- 




4 Pctalitc, 360. 


Prim. 


5 *Couzcranite, 356. • 

6 *Ruatanute, 363. 

7 Cummingtonitc, 373. Prim 

8 *Helvin,3a5. Prinui 

9 •Diasporc, 377. Prim 

10 * 141501110 , 401- Talc. rack. 

11 *Ostranitc, 418. Prim. 

12 KyaniU*, 375. Pnm. 

13 •Anthosidcritc, 446. 

14 Idocrasc, 381. Vole., prim- 

:15 Obsidi.an, 415. Volr.J, 

16 Prclmite,343. Amyg.,prim.\ 


17 Biicholzilc, 378. PrimJ 

18 Epidotc. .379. Prim. 

19X10^)1^,427. Prim.: 

20 SjKidumt'nc, 360. Prim. 


21 *ITunutc, 389. 

22 Axinilr, 407. 

23 Chrysolite, 403. 


Vcfivc. 
Pt tm. 
Vale., 
hfisaU. 

24 *Taulohtc, 404. Vole.feld¬ 

spar. 

25 Nephrite, 344i 

26 Aiidaliisitti, 386. Prim. 

27 Garnet, 382. Prim., vole. 
28. Quart/., iOH. 

29 *lloracitc, 405. Gypsum!, 

30 *Uhodizifc, 406. 

31 lolite, 406. Prim. 

32 »W 6 rthite, 376. 

33 Stllinmnih^ 377. 

34 Staurotide, 38.5. 


35 Tourmalinp, 389. 

36 Euclasc, 393. 


Prim. 


37 PTiopa, 384. 

38 ^ire(m,417. Vole., pri^., 

39 Beryl, 391. Prim! 

40 *Sapphiiine, 399. > 

41 *Forstei^, 403. 


5-5—7. 


6 —G-5. 


.U 

U 

« 

(( 


6-5. 


5—7. 


6*5. 


« 


6—7. 

{< 

ft 
if 
ft 

6-5—7. 

« 
ft 
tf 


6-5—7-5 

u 


ft 


7. 


« 


(( 
7-2.5. 
7—7-5. 


(( 


Prim. 

Pi iwi.| 

Priii^ —8. 


7-5. 


(( 

ft 


^p. draO' 

2- 7—2-8. 

3- 1—3-2 
. 3 - 4 —3-7. 
,2-4~2-5, 

2- 69. 

3- 1—,3-3, 

(( 

ft 

3-4-J-5. 

3-45-3-5. 

1- .3—4-4. 

3.5— 3-7 

about 3. 
|S.3_3.4. 

2- 2—2-4. 

2- 8—3. 

3*19-3-6. 

3- 2—3-5. 
6-5—7-1. 
3*1—3-2. 

(( 

3-2—3-3. 
3-3-3-55. 

3-8—;i-9. 

' 2 - 9 —3-1. 
;2-9—3-2. 

3 . 5 — 4 . 3 . 
2-6—2-8. 
2-9—3. 

I 

2- 5-2-75. 
above 3. 

3- 2—34 
3.5_3B. 

3—3-1. 

29—3-1.; 

3-C—3-8. 
14-45-4-8. 


Slrueture 

V: massive. 

IV: Gran. mas. 
V: Mas. 


iMstre. 


Vit, res. 
Vit 


V, cicav: T<a/n. prisms. 
IV. 

Ill: cryst. . ^ 

V: coarse col. 

Fib, tufts. 

II: Mas. 

Mas. 

Ill: Bot, Mas. * 

jColumnar, fib. 

IV: Gran, inaa; fib. 
ri; Mas., fib. 

Coarse fol, gran. 


Ill: Minute cryst (Vit. 

V; Gryst flat and acute. Vit, splend. 
Ill: Glob. mas. (Vit 


7-5—8. 


tt 

it 


[('Icav. mas,—col, gran. ,Vit.. resinous, 

! ' *! P’riy. 

(Cryst; mas. , Vit » 
iKitd, lain, rrn, bol,mas. 

[Thin eol, div. steL Pearly. 

I I 

I I 

I, Cryst hcmilied. ,Vit.. res. 


Vit; pcarl 3 % 
splcud. * 
Vit, res. 

Vit 

I 

Prly; vit 

Vit;. . res. 

Vit; p*rly; res. 
Vit 

9 

Frly, glistu’g. 
Vit p*rly. 

Ad., res. 
iPi^arly. 


in. 

Mas. 


Vit 

■Vit 


111: Iinpprf. col., gran. Vit; • . p'rly. 


I: Gran. mas. 

VT: M-ds. 

|I: Small crystals. 

I: Small crystals. 
Ill: Mas. 

Foliated mas. 

]V: Cryst. long; div. 
Ill: Cr}'Slal 8 . 

VI: Col, mas. 

IV: In crystals. 


I: Rounded gniii^. 

[1: Giian., RcIdOB^maa. 


IVit; res. 
iVit, rea 
Vit.. ad. 

iFrly .. vit 
jVit.. p’rly. 
IVit..rc 8 . 


2*6—^2'8.|vi: Coarse col, gran. 

13 - 4 — 3 - 5 . In clcav. grains. 

Ill: Cleav. 


Vit 

Vit 




Vit . 

jSubadsn^- 
tine. • y 
Vit, resj6« 

Vit, splc 

Ivit, ■■ 
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_Ca/or, Dia phaneity, ^ e. 

1 C- pale red, or pink. • 


Acids. 


icT jnco-; 


NoactioSl' 


2 C. light-yw, bn, r; apple-pi: Stwijrwh: 

—sblrL Very brittle. 

3 0. flesh-r, bnh, gnli, ywh : Trp—sbtrl: 

Bn. on exposure. 

4C. w—bh, rh, gnh: Tr^: Brittle. 

5 C. ^y, gnh ; bk. 

6 C. lijrht.gy; gnh, rh; Sbtri-~op. 

7 it. (ish-gy: 'lrl--<jp; Kibrcs.^th* 

hcrent « ^ 

8 C. wax-yw, ywh-bn, ^skin-gn: Sbtrl. 

9 C. gnh-gy, bair-bn: Sbtrl—trl. 

10 C. applc^gn’; sometimes speckled; Trp— 

trl. * ; 

"wu . '"'■tIjV.'/. insol. 

12 C. b; gy> w ; central line of eryatals often 
Who, and the edges w: Trp—sbtrl. 

13 C. orhre-bn, gyh; Op—sbtrl. , 

W C. deep-bn, leck-gn, oUve-gn, colorless: 
irp—sbtrl ' 

\i • Trl—sbtiJ.i 

JI S' J' F’ ' Trl—sbtrl: Brittle. * 

18 C. dark gn, ywh-gn, bh, gy, bn, rdb. 


in Ji' yw. r: aurp-^p. 

*•” o. gyh-w, gyh-gn, gnh-w: Trl—sbtrl. 

21 0. yw, w, rdh-bn: Trp—trl. 

22 C.clove.bn;.. plum-b,pearl-gy; Tm-sbtrl. 
— 1 1-. grass-, ohve-gn, ywh, bnh: Trp—trl. 

2-1- C. vclvc‘t-bk: Op. 

2ri O. Irck.gn ; bb, rdb, gyh, wh: Trl—sbtrl.I 
-.b C;}H'iiil^y,tlc8h-r: Tough; SomoChlafi- 
tolite vanolics soft. 

27 O. r, bn, yw, w, gn,bk: Trp—trl. 

28 C.wtviokt.b,ro.se.r,bn,gn,yw,r: Trp-op 

o2 U' inih: Sbtip—trl. 

30 C. gyh Of y^^ ; Trl : Pyroelectric. 

32 a w: ' ^"1- 

33ahair.bn,Kyh: Trl-abtrl: Brittle. 

35 g bk^^bn, gn, dark-b,r..w: Light colo« 
tnnsp^nt, dark, opaque. 

^ *>» w, always pale: Trp—; 

37 C. blood-r: Trp-fTri. ' 

38 C; r*l*B, yw, gy, w; no£ bright ex- 
ceptaomc red tmta: Trp—trl. 

accept emerald'gh 

f? 9il^ sapp^-blue; T^p—sbtrl. 

41 Q^Heas : Translucent. 


'No action. 


'\Mur. sol. dif. 




.} 



__ 

W. cnwineL'’ Bor. pale 
atiicthyst in outer 
flnnie. 

6/ Bor. fus! ywh-gn. 

3: Bkh. glass. 

3 5: (Icntlc heat blue 
phoa. Bor. trj). glass. 
VV. enamel. 

.3. 

Fus. dif J! Bodoef. bk. 
glass. 

3: On char. fus. with eff. 
Occrep. violently. Bor. 
colorless glass. 

) 

7Paler; Bor. dif. 

# 

7: Bor. fus. dif. trp. 

|2'5: Trl. yw, or gnh. 

, glob. 

Fus. vesic. glass. 

2-5; Whitens; Bor. fus. 

dif. 

7. 

3 —3*5 : Bor. dif. trp. 

7 : Bor. on char. tin. 
3*5—4; Op. intiini.cxf; 

uucolored glass. 

7: Op ; Bor. trp. gloss. 
2; Int, dark gii. glass. 

7 ; Darkened: Bor. tro. 

^ glass. ^ 

h US. hkii. scoria., mag: 

Bor.-clear gn. glass. 

7: Wh'nH; Bor. clear gl’s 
7; Bor. fus. dif. trp. gl’s. 

3; No cfTerv. bk. gl 9 b. 

7: Soda fus! ef. trp glato 
^5: Intum; fus. w glasa 
Subfus; flame gn. 

5*5 : B, trp.»laaa 
Gives out water: Co- 
7: Bor. inf. [AaB.b! 

I • 


2*5: Intum. FJect bv 
heat. 

5*5: Intum. in strong 
heat. 

4: Bor. brighiffOu 
7: Bor. clear pass. 

|5;5 : Bor. tip. glass. 

;*Bbr. inflis. 
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DETERMINATIVE MINERALOGY 


of ^pccien. 


\/iardmbS. 

Sp, Onir 

structure. \ 

1 I^usire. 

1 Topaz; . 

2 Autoinolite, 397. 

Pnm. 

Prim. 

7*5—8. 

1*4—.3*'({. 
1*2—.1*3. 

111: Oav: t'ol; iiius.j 
I: Ort. cryst. 

!vit 

Vit.. rcs.'^ 

« ' 

3 Oysluitc, 397. 

1 

Prim. 

«( 

4-5—1*6. 

I: Oct. ciyst. 

Vit.. res. 

4 *Phonacite, 394. 

5 Spinel, 395. 

Prim. 

Prim. 

8. 

U 

2*9—3. 

.3*5— 

V£: Rliombolu'dral. 

1: OcU crypl. 

1 

Vit. 

Vit 

a 

6 Chrysobcryl, 394. 

1*/ im. 

8*5. , 

1 

3*5—3*8. 

HI: Cryst. 

Vit 

7 Sapphire, 398. 

8 Diamond, 399. 

Prim. 9. 

10. 

3*9—1*2. 
3*l-.3*ji5 

Vf; ^as. 

I. •• 

Vit— .. p’rly. 
Vit, ad. 


ARRA|>fGEMENT OF TITE MINERAL SPECIES IN CLASS II, SEtJTION I, 
SUBSECTION A, ACCORDING TO THEIR SPECTB»4XJ GRAVITIES. 


Scarbroitc, 

Mcllitc, 

Wcbsteritc, 

CotiinnitC; 

AUophanc, 

Halloylitc, 

IlydroboracitCi 

l*issopbanc, 

Gmelinite^ 

Chabazite, 

Kerplite, 

Phillipaite, 

Opal* 

Analcime, 

Chrysocolla* 

Herschclitc, 

Cimolitc* 

Stilbltc, js, 

Poohnahlite, 

Natrolite, 

lleulandite, 

Levync, 

Brewsterite, 

Oxalate of Iron* 

^colecitc* 

EpistibitCy 

Huraulite, 

Gypsum, 

Iron Sinter, 

Sodalite, 

Obsidian, 

Dysclasite, 

Brucite, 

Laumonite, 

Mesok^^. 

AVavei^; 

HarraoCome, 


1*4—1'.'). Apophvllitf, 

1 '."i—1 •(». Thoiu-^uni.tc, 

Xi'iiialitej 
TH—l‘D. F<‘Idspar, 

Oibbsitf, 
rS—2*1. Lrucito, 

1*9. Petalite, 

1- 9—2.|St‘3!M’ntine, 

2— 2*1. NcpIu’Um*, 

2—2*2.'( ’arpliosideriti’, 

“ jPy.illolitc, 

“ j.uair. Pharmacolitc, 
2—2*3.iPir.rosinino, 

“ jloliff, 

2—2‘4.!Calc Spar, 

2*1 l.^Ryanolito, 

2*1—2*2.'Schil]cr Spar, 
2*1—2. Strllite, 

2*1—2*2. Albile, 

2*1—2*.‘l. ( )lii;<)(:la!'(*, 

2*15—2*2."». ('ouzeranite, 
2*l9S.lPoctolitc, 

2*1—2*4.'>. I<a|)is-La7.uli, 

, 2*1—2*5.|Killmitc‘, 

2*2—2*3 'Fabhmilr, 

“ [Qnarl/., 
iScapolitc, 
Fharmacnlitc, 

Alum Stone, 
ryl, 

.bradorite, 
Anortiiite, 
ijAndcsin, 

Latrobito, 

I’alc, 

Chlorite,^ 

Kosite, 


2*3—2*5. 

“ Pmitc, 

n 

23—*2(1. 

2*4 
2*4—25.1 

U 


2*7—2*9. 

it 


2*5 


2*5. 

-2*56. 


<( 

2*2—2-4.il 



9*2r>~2*4. 
2*3—2*4. 
2*25—2*35. 
^ 2*3—2*4. 
« 

2*.3—is. 


Edingtoiiitc, 
AnipnodelUi', 
'rabi]lar’*9pur, 
Osinclifp, . 
[fUaucolito, 

2*4—2*6.' Hydroma^ncsite, 
Iluidinscritn, 
Agnlmatolitc, 
Gjffanlolite, 
Doloiiiiti', 

2*5—2‘7.)HoUoiiiU*, 
2'5'^'75.]C'ornnion Miea, 
Litliia Mira, 
Ilexa^ffnial Mira, 
iAnhydrilr, 

2*C—2-65.lMiigni*.“«itr, 

ArraffOjiiU', 
?)utliiilyte, 
Turqiiow, 
Prehxiite, 
jCiyollto, 


«( 


«( 


2*5-^8. 

2*5—!4*7. 


2*G—2*7. 

It 

If 

n 

2*5—2*9. 
2*5—2*8. 

ti 
U 
ti 
14 
if 
n 

2*65—2*8. 

it 

2*7—2*8. 
2*7-r2*9. 

tt 


.y 


2*8—2-81. 
2.8—29. 
(( 
u 
(( 
l< 

2*8—3 

it 

»( 

II 

it 

«« 

«{ 

It 

ft 

. 2*9—3. 


ITydrous /ViithophyUitc, P 
Carpholite^',, 
ITcrdcriti^^ 
Datholite,'"**^*^ 
lloraciU*, 

Villursitc, 
f^'ucophano, 

Pl»;nacit«’, 

GehlcniU', 

Itepidomriane, 

Nrpliritr, 

|£iicl4^, 

Anthophyllitc, 

Aiikeritc, 


« 
u 
it, 
it 

ft 

u 

»9—3*1. 

i< 

tt 

ft 

Smi-a-3- 


# 
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tJolor, l^tiiphancity, Srr- 

i C. yw, gn, b, w ; pub*: Trig—sblrl. 
dirty-gn, bk, b: Sljtil—op. 

C’. ywh-bh, gyh-bn: Sbljl—f>p. 

4 0olorlcs«; bright wiiic-yw, rdh: Trp—op 

5 C'. r, bli, gnh, yb, bn, bk: Trp—sbtrl 
Sonio impure c-yatals, soft. 

G C. gn ; grass-gn, oUvo-gii, ywh, gjfli 
Trp—trt 

7 b, r, gii, yw, bn, gy, w: ''Op—trl. 

H C. w, b, r, V. gp, bk ; ^[>-trl-s ])tr. 



Hl otgpipe. 

il* trp.glass. 

,7: Soda impcrlbcl fu¬ 
sion ; if re-fused, ox. 
Bine on charcoal. 

|7: Ucd while hot; Bor. 

fdB. <lif! red- 
7: y?or. trp. glass. 

!? : Jior. fus. dif. 

7 : Bor. fas. dif! 

7; Bar. fos. dif. 


‘ r> 

Htnul>oldtUi^ 

AnduhiHit^'- 

ll.mync, 

Atirg^trit©, 

l*yrosmalite, 

Clinfonitc, (. 

Luznlitc, • 

Arnblygonito, 

'IViiirin.ilinr, 

Rhomb Sp.ir, 

Wagiierito, , 

Apatite, 

Homl>{«pdc, 

l*’liior Spar, 

(■‘liondrodilc, 

SjioduRittiic*, 

lliimite, 

Sroroditc, 

Ihistiiiulte, 

I'Dinriiiiigtoiiitc, 

Hi'Kitu', 

A.\iriiU*, 

Drcclitc, 

Pyroxene, 

Acniite, . •’ 
Sans-surite, 
.'^ilHmatiito, 
Sj>hene, , 
Kpidote, 

KLoctric C^anilnc, 
Hiirliolzitc, 
fdocrase, 
Caeoxenc, 
Arfwc«isonitc, 
Cliryaolite, 
llctcmzitc, 
Yttroccrite^; 
Itabingtomi^ 
l)iaR]>om, 
Sapphirine^ 
lrtgurit%- 
'ropaz. ^ 


3-7— 

14 


«« 

<4 


0-!i—.‘b^.iDiaiiiond, » 

“ f Mmganose Spar, 

IVipHte, 
DiaDogite, 

Zinc Bloom, 
Spinel, 

Kvanito, 
Chrysoberyl, 
Staurotidc, 

',3—3T6. Burytocalcite, 

.‘1—.'1*2. i^iclabc, 

:i—3 3. Oanict, 

2- 0—.3'd. Triphyiine, 

:bl—3'2: ■ 

.a, 

«• 

31—33. 

14 

44 . 

<4 

.1-2—3-3. 

3- 2—3*4. 

ti 
U 
Si 



ss 

9 


3- 

3-4—3G. 

22 


3*4—3-(' Wliitc fiCad, 

61—6*5. 

;i.4—3 7. Ix?adhilli1e. 

.6*2—6*5. 

3-4—3 S. Plumbo-iesinitc, 

8-3—6*4. 

3-.1—.‘Mi. Vnglesita, 

6-2-6*3. 

‘* Horn Quicksilver, 

6-4—G-5. 

“ .Minu'tenc, 

is 

3-5—3-7.lTm Ore, 

6-5—7*1. 

'■3 5—3-8. Mol^d of Lead, 

6*7—6-8. 

Dioxylile, 

6*8—7. 

3'fi—3‘7. Vanadinilc, 

6-6—725. 

3-7—.3‘8. Bismiititc, 

6*8—7. 

3*8—1*3. Cerasite, 

7—71. 

3 G. Tungstate of Lead, 

, 7*9—8*1. 


“ Sjifcim .in this sub-seetion 
3*7—.3*9. loln/'ie specific fjramty has 
S’S*—.3-y. not hceu determined. 


Stroutianito, 

Pyropc^ 

Spathic Iron, 

Tautolite, 

Aiialaso, 

('destine, 3‘S—1. Borate of Lim<'. 

l*hM. Iron and Mang., 3‘1)—1. Bromic Silver. 
Sapphire, 3‘!)—4'2. Carb. Silver. 

Wulcuiito, 4—!■ 1 • t^henocopmlitc. 


Troostitc, 

Pem\ sldte, 

SulpU-<rarb. Baryiu, 4‘1 


'* jCliildrenite. 
'Flucllitc. 
4*2. Korstcrito. 


Wilherite, 
Automolite, 
('alaniinc, 

Uisnmth OcUrc, 
Ostrauite, 

Heavy Spar, 
Dysluitc, / 

Zircon, 

Fhiccrinc, 

Cerite, 

Xttro-Cplmnbitc, 

Hcdyphanc, 

Horn Silver, 

White, Antimony, 
Blende, 
OoftijBQus Leac^ 
'i'un^tate of Lime, 


4'2—J‘33. Hydrous Mica. 
4’2—t'.'l. Iodic Silver. 

4‘2—1'5. Kollyrite. 

4*3—1‘4. Noiilronite. 

“ jOxalatc of Lime. 
4’3—4'S. Peniihic. 

4*5—l-'G.'Pinguite. 

4*45—4-8.1’yrargillitc. 
4 ‘7.[Pyropli3'llite. 

4-H—5.^|tf>oniti\ 
rv3—Foam. 

.5*4—.'i'SifSclenatc of I<cad. 
3*5—5'6.iRho<lizite. 
ftoincine! 

Roselite. 
Turncritc.: 
Wbftliito. 


4V 


l( 

5*9-6*1. 

, 6—64. 

»' u 
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DETERMINATIVE JUINFRAT OGY. 


Subsection B Streak colored 


JV‘am^* of Speeus ~7tardt 
I U dd, 444 1(77 


2 *Copper Froth, 294 Cop 

otet. 

3 *Red Antimoo}, S05 yin 

ItnioniLoieb 

4 Tungstic Acid, 261 Tunff 

stin 

5 Earthy Cobalt 443 

6 Nickel Green, 29b Whilt^ 

nicl ef 

7 Uranic Ochrt, 20() 


*'/» Oi 


'‘I I t /• 


,n 

1—15 31 

‘ 4l-^{ 

, > 

22i 


Ken, but, (uatings 


J I hire 


Didl, caith> 


III Clctv vRtii bol.'Prly,vit 
pol 

IV Tufls, capil di\ ^ 


Mis puH • 

Uot eartliy 
C (pillar) (ivsij pul\* 

M ISMM tilth) 


Vd— met 
r iithy 
Subrtsinous 


ft ♦Cupitoub >f»n^inese Ui 15 
9 PluiB^ic Ochre, 2''i i* tf//j 

ores noli 

10 Bibiiiuth Ocine, 2b I 

11 *Gfeen Iron Oi -271 
12*\llmudile 271 
13 *Mcliinrh9r 271 
11 Ars( nrte of C oh iJt 274 

15 "•Broinn ‘^iKei 100 

16 *Vch<t ( upper On 200 

17 *Be lumontiti 21 > 

1ft *\Ivsonn 2''7 ( <tp ore» 

10 *NontinmU 30J jSoft 

20 ^PinguJt., 301 Isoft 

21 Black Copptr 4'^t 

22 Mioium 2^5 Lnuloies 

23 •Hismgfnte, tit) ( ale spar 


11—3 3 Urn bot,mas 
M IS 


21 *Cob lit Bloom, 27 ^ 
27 Vivumte, 270 


13—1 1 Mis, pnlv, (ir^y 
I jl), rad 
1 ih rrn 

|llartlij m crust 

I ( nnert tlons 
j\ eh et douses • 
r tkf clay 
2 62 Mishivc 
‘ i’^ IS like pla> 

I IMsb like so^) 

ioihngs bot 
M s pnl\ 

M ( l(i\ nils grin 


,4 6 

h 


R(^ 

Dull 

Ad, dull 
Niky, weak 
Dull 
Uol! 


Dull 

t iictumis 
Re 

Dull sUming 


15—2 20—3 IV, fol'SlH lib, cirlhs Pc irl)—ed 

t irtlu 


26 *()rpiraent, 509 

27 'Re ilgar, 50ft 
2*3 *CopperMici,293 f op ore®^^ 
39 Irols Sinter, 266 
30 *AngUrite, 271 


31 •Condumtr,294 Cop 

32 *Aunchileite,2ft7 ( op oresp 

33 *Blue Copper, 486 

Grm^toarke 

34 Sulphur, 510 vole, 


f* 


« 


coatHigs 

26—2 7 IVjfol* unit, nns 
I 

3 4—3 > Ili, to] liint, ni H 

J4__3:iV \Iis 

I 

2 5—2 6 |VI, fol' Mas 
22—24|R(n, mas 
F lb, rid 


Pil 


me t. 


Mt 


P*rii—met 


n s 
Kos 


52 

about 2 I3 8-3 82 


1 5—25 2—21 


35 ^IdS^CMUte, 291 Cop ^rea 

36 Uraiiitc, 237 

37 •Miargynte, Ml jfeilfc 


2—25 




II 


21-3 

30—36 


( oiupu t or f ufhy 
Acu druses gnii 
Spber, suit e ryst 

111* Mas, 

Ill Maa 

IT, Gran 


52—5 3'IV 


Prly* VJt, id 


I Vjt, 'rea*) 
Vit 


Pearly 

R^weak 

lUs 

P’rlj^d 

Sub mafcg- ad 
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^bscction B. Streak colored. 


Cffiur, J)iaphaiietty, <'c. 


J C.and St bji,bk: Op: Fract earthy: Soils: 
Fcfls light on account of its porosity. 

2 U. pale applo-gn,.. sky-b: St paler : Trl 
—sbtrl. 

3 C. cljcrry-r: 5t. biih-r#Sbtr). 

• • 

4 (.^ Icmon-yw. 

ii C. bh-ljk,bnh-bk: Scctilb: St. shining. 

C (J. applc-gn, gyh, St gnh-w. 


Jicid9, 


Nit. w coating. 


Efferv., yw. sol. 


Ef. nit. 

Mar. in part gel. 


7 C. 8ulpbnr*yw'; bnh, rdh; gently hettod. 
orange*y*v. > 
fi C. 4nd St bli-bn: Op. 

9 0* between sulpha^ and Icinon-yw: St 
ptHcr. 

10 C- glib and slraw^yw, gyh-w. 

] 1 Q; dull leek-gii, on exjxjsure yw, bn: Sbtrl. 

12 C. dull gn, bull. .-s 

13 C. bl.'ick; 

11 (’. carmmeor rosc-red. 

15 C. green, yw. 

■J6 C. fine smalt b. '* 

• .1-* O. light‘blue, gn. • 

18 t ■. bkh-bn, ffuh, rdh. * 

19 C. ywh, gnii; Op: Pushed by friction. 

20 C. siskin ando»l-gn; % lifter. 

21 O. bk, bnh-hk: St. bk: Soils. 

22 (!. bright H'd. 

23<’. bk: Sf. gnli-gy, bnh«yw: Q^s fract. 

e.nrlhy. r'' • 

24 (’. iTinuMm and [icach blossom-r, pcarl-gy, 
gnJi: Si. paler: Dry powder deep lavcndcr- 

b. I..III1. fle.v. j 

2.>('. pale; tkli-gn, irullgo-b; St bh-W’, b or tfw/. sol 
Lam. IlcA. Powder of dry niineral crushed. 

Jiver-bn. ' Sonietinies carlliy. 

20 C. Icnion-yw: Si. paler: Sbtrp—sbtrl: 

Sect: Lain. Ilex. ^ • 

27 O. blight anmm-r: St irtniigc-yw, r: Sco- 
lile. 

28 C. enierald-gn^ grass-gn: St paler: Trp 
trl; Si'ctilc. r 

29 C. ywli and rdh'hn, red, w: St. ywh-wr 
Tri-op. 

30 C. hiL-gn, b, bnh*bk, bn: St lighter than 
color: 1’ri—op. 

.31 C. bnii'blc; bh. 

32 C. yer()^is-gn : Trl, 

33 C. indigO'b : St Icad-gy j jihining: Sect 


_ Bi ompi pe. 

Kcact mang. 


Dec! flame gn: black¬ 
ens, Btecl-gy., pearl. 

1: On ch ; volatilized. 

Greenisli. 

Bor. blue; arson. 
Darkens ; on ch. arson. 

7: Green. 

7: Bn; Bor.vio^tandgn 
1: Jleduced to met lead. 


Fus! bk. slag. 

Fus; arsen. fumes. 


7: Becomes red. 

7: Bor. gn slag. 

Fus. globule of lead. 
Low beat, mag; higher 
fus. bk: Bor. ywh-gn. 
1-5—2; Dkns ; on char, 
ars: Bor. line bine. 


Sol. in acids. 

1 


34 C. and St sulpbur-yw, rifiii gnh: Trp-.- 
sbtit 

35 C.^ •b—verdigris-gn: St paler: Sbtrp 

36 C.^ncrald and grass-gn ;'apple-gn, briglit- 

paler: Trp—sbtrp. 

37 Q^Mh-bk: St dark cherry-r: Sbtrl—op. 


* 


No action. 

Nit sol., no ef. 
Nit, sol., no ef. 
Dilute nit. sol. 



1*5: Dec; loses color; 
dark bn. scoria, mag¬ 
netic. 

1: Fumes of sulph. and 
arson. 

I: On char, bums b. 

flame, alliaceous odor. 
Op, arson; bk. glob. 

2: ^Vracnfumes; rdh-bn 
scoria. 

Fus. bk. glob. 

1 

Fus: arsen. fumes. 

Slag; Bor. gn glass. 
YiJds copper. 

Bums at low temp- b. 

flame. 

Loses color and trpney; 
arsenical fumes. 

: Op. y w; bk. glob. 

[antimony. 

I Fumes of sul. 
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DETERMINATIVE MINERALOGY. 


_ ^Vamu of j^prcifg. 


2 Cinnabv* 507. 

3 *Sidpn>schisditc, 447. 

4 *Cronstcdtitc, 446. 


Hardntiis-'-''p iirun. •''InutHrr. 

12—2*.">. 1.V4— 5-6. VI; Ma;-. 




0—3. 


12-5. 


5 *Dark Red silver, 506. j “ 

6 *Vanadimte,281. Leaiihrcitlil’lii. 

7 Cube Orc, 268. 2 5- 

8 *Aphaiic3ite, 290. 

9 ♦Atftcamitc, 293. Vole., 


3. 


[ J.HHirc. 

'.Vd. 


Ad .. met^ 


8—8'i. VI, (tlpav; Aliis. 

3—3* b Crysl; ?iia». - 

.'Kl—JL-l.'VI, fol! : Col, ren, mas. |Vit, briL 




Splcnd; cartby 


(i 


10 *Cuproou3 Anglcsite, 281. | 

Lead on s.' 

11 Vauquclinilc, 283. Tirnti\ 

0! f i<.i 

12 '*McIanocliroitc', 283. Lead 

ore/t.'i 

13 *Cliromatcof I<cad, 282. j 

14 ^Caledonite,28-J. Jipndoici.^ 

I 

15 *Pyrertluto, 430. (rniinle.W. 


ti 


16 Olivenite, 292. 

17 ^IXuraulite, 2G7. 

18 *VolborlJ»Ue, 295. 

19 Creenockite, 505. 

20 ^Cliloropal, 447. 

21 Cacoxenc, 233. 


jalwve 3.‘ 

I 

T/v.'p. .3—3'5. 
3—4. 


5'7—5 9. \'l: IVlari. 

U‘6—7*3. VI: glob. Concref. 

I 

3. T: Mas. 

# 

!■ 1—1-2. lA'; cleav !: IMV. 

11—4*5.111) dcav : Alas, iu 
grains. 

5’3—5*5.JV) cleav! 

IV: Mas, rcu,^* 

|.'i'7—5'8. Ill: MassivL. 

6—6*1. IV. CoVuinnav, ma.s. 
jfl* 1. 1 fl: Divergent. 

j2 1 —2 3. Ijong lliin imbi d. ciyst. 

( 

1*1—1*3. in. Col. div, 6b, inut, 
nins. 

[2*25-2*.3. TV, in small cry.st. 
•-Vggreg. globules. 

1—5. ilcxag. 


Broion 
iroa ore.'. 

22 *Pyr:irgillitc,302. (rramte.’A—^. 

23 Ankeritc, 249. 3 5—t. 


24 *BrochantIte,29.5» Cop.o/e.v.' 

25 'Manganblcndo, 5I».3. j 

26 Green Malachite, 286. Co/). 

. otea}. 

27 Blende, 503. 


1*7—2'1. Maaiive. 

|3*3—3*4. Div. fibres. 

2*5. Mas. 

2*9—3*2. VI: .Mas. 

3-7—3*6. ITf. 

3*9—1*1.1: mas, graiu''^■* 


.Met-ad. 

ttc.s. 

I 

Sabadamant. 

F’riy. 

Ad .. vit 

iVit, ad. 

Ad, faint* 

Res, glin|. 

Ad, . 

Res. 

Res, weak. « 

Ad .. vit, aiw 
p'rly. 

Vit. 

ViJ. 

Aduniantini.-. 


28 Red Copper Orc, 42.5. 

29 Pyromorphitc, 278. 

30 *jBuchroitc, Ufii). 


31 Azurite, 286. 

32 *Bi.sjnath Blende*, 263. 

33 ^Mosandrite, 432. 

34 *Cro6idolitc, 445.' 

35 *rjibethcnite, 292. 

.36 *Caipbosidcri 


n 


u 


lVi-,^;5-4-25. 


Earthy. 

.Silky. 

Shining. 

Vit .. pMy. 

jvit.’ 

{SubmcL 

1—M. IV: Fib, bot,tos, coal-[Vit i <ad, sii 

ky, eaithy. 
Ad; BO B u ub 


mgs. 

•1*0—4*1.1, cleav : Fib, mas. 


4. 


(( 


H 



1—1*5. 


5*9—G. il: Fib, mas. 

I 

6*8—7*1. VI: Imit, mas. 
3*3—3*4. HI. clcuv. 

3*5—3*9- IV: Hot, fib, mas. 
5*9—6*1.1: Glob, col, ruas. 


2*9—3. 'Prism.: Mas, fib. 

3*2—3*3. P'ibf fibteu separablo, 
. ' rnas. 

3*6-41*8.111. 

' •» 

2*5. Reniforrn, rnas. 


met 

Ad., snl)-mot 

UcB. ^ 

Vit 

Vit^ad. 

iRea^'^kd. 


Vit^rcs. 

Res: ' 


A. 


Res. 
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f'liliir, Jhaphifnciti/t A'»- 

1 V‘ cochuieal-r: Si. C(icliinr a4-r— 
fitfirp—sbtrl. ' 


_ 1 Vlaa^me. 

11 'h : nul. an^reenical 

. - , - . I I'niijoH. •.*■- 

2 C. corhincal-r—hnh-r, Icad-j^: St. scar-'iV/t. sol. k. fumos. --Wholly volatilized. 

Ict-f, bnli: Sbtrp—sbtil. I j 

3 C'. velvet-bk; dnrk jjnh-iry : St. trnh|^ Op. Afar. ;r|.]. Ifik. mag ; oclirc-rcd. 


4('. bnh-bk: St. dark h‘ek-gn : Op: Lam. Pulv. g<'l! mi/r. |Kroihs a little, nol fus. 

elastic. . j 

5 C. iroii-bk—Icad-gy: St. cocliincal-r: Sec-j jl--."): Dec ; fus, bl; 

tile: Trl—op. • ■ . I llamc ; snlph. 

r» O. Ijglit yw,r<lli'bn ;,.St. w; ywh: Sbtrl— .Stf/. gii sol. iV/*Fii8. and remains yw. 
op. j yw lol. I <)n char, lead. 

W: In 
I der: 


JVi/. partly sol. 


7 olivc-gn, y;\li-bn, bkli, grass-gii: St. 

pale olive-gn—bg; Sht];|. ^ 

fi ('. cl.'iTk'verdi>fris-«/n-^-^v-b: St..ver<H'jris-' 

*rn: Sbtrl. 

"9 (k olive-, grass-gn, bkh-gii: St. applc-^^: 

‘ •''IVl—sbtrl.* 

10 C. fmc azuri'-b: St. palc-b: Trl—sbtrl. 

lltkbkh-, olivc-gn: siskin-gn; bjili: 

'IVl—Op. 

12 O. bctw.cen'coi-h. wid by.acinth-r: lemon- 
yw on exposure : St. brick-r: Sbtrl-T-op. 

13 C. hyacinUi-r ; St. or.ange-yw: 'IVl: Sect. iV>/. yw. sol, 
l-i C. deep verdigris-, mnunlain-gii; St. giih-! 

w: 'IVl. , I 

and St. bnh-bk ;*ywh-bn, if weathered :l 

..;!iOp- . ' !• 

InC. gn, bn:^St, olive-gn—^bn: Sblrp—^op. jS<d. ni/. 

17 rdh-yw: Trp. 'Insol. 

18 olivc-gn: St ywli-gn, yw: Trp^sbtrl.i 
1!) C. honey and orauge-yw : St rdh-yw :j 

Shtrp. 

20 gnh-yw, pistachio-gn: 0{>-^gl)i^l. 


no of. 


21 (/. yw orywh-bn: St. ywh. 


Sol. nit. 


22 bkli: o^r urgillaceoua wlw^n healed. 

23 ('. w : gyli, idh, bnJi; darkens on expo-;Kf. slowly, 
sun*: St. bti. Trl—sbtrp. 

2t (/. cinerald-gji: Trp. 

2.’» C. irou-bk: St. gti. -Jv' 

26 Ck gii •» St paler: Trl^-^ 


Sot fnur. 

Mur. suLhyd. • 
Ff. nit. 


27 C. ywj tin, bk, gn, r ; none bright: St. w.jS«d. iiinr. 
rh, bn. Sbtrp-s-^, 

28 C. Cochineal-,cartnine-r: St bnh-r: SbtrpSrd. cf. nit: Sol.2—2*5: On char, met 


: Int no fumes ;r.pow- 
Oii ch. ars. fumes. 
D<‘f. fus! ar.sen. fimic.s. 

i2-5 : I‘lajne b. and gu; 

inuriatjc fumes. 
Indicates cop. and lead. 

Intum.; on char, gyh- 
glob, containing lead. 

I Fus ! bn. c'ryst <»n cool¬ 
ing. [slag. 

Blackens; dec; shining 
On char, met lead. 

2: (iently heated In- 
Jlaines; bk. enaniel. 
Unalt; on ch. fus. witli 
defl.; met. glob, 
i I: hk. met. bead. 

•to: 5or. gn glob. 
Dccomp; yw. on char. 

7: bkns, op; bor. clear 
glass. 

7: Bor. dark red bead. 

7: Bkns ; mag. 

« • > 

♦ * 

Blackens; inftis. 

!4*5. 

'2: Bk: Bor. green. 

!7: High heat, zinc 
i fumes. 


—sbtrl. pfieii coat(*d with malachite. 

2!) C. gn, ba gy: St. yw: Sbtip—sbtrl. 

30 C. bright cmcrald-gn: St pale apple-gn: 
Trp—trl. 

31 V. aziire^, bkli-^: St. paJer: Trp—sbtrl 
.32 G» dark- hair-bii ; yw, gyj straw-yw: St 

.ywh-gy: Tri>—op. 

.33 C. dull rdh-bn : St gyh-lm.‘.. 

.34-0.* at^* St lavender-b, Ic^-gn.’ Fibres 
iomagkat clastic. 

35 ('. #^-oUve-gn : St olive-gn: Sbtrl. 

.36 0. St straw-yw: St glimmering; 
Fed^^sy 


mnr, no cf. ' copper. 

Sol. hot. «//, no ef. 1'.3: ('ryst on cooling. 

'At cortaiu heutoneb- rc- 
jducod with deflagration. 
Ef. m't '2: Bk: Bor. green. 

Dec; fu.s. glass; inod. 
{ fumes; char, ywh-bn. 
'Fus! intum. 

2: Bk. glass, shining- 

i2 : ^Inh. glob, then rdh- 

ict: lastly mot. c^p. 

<hf. jiiag; *lior, 
Easily- 



174 


DETERMINATIVE MINERALOGY. 


_ • -Vgaif# o f Species. _ 

1 Prim. 

2 Red Zinc Ore, 426. Pntn. 
*VoUziU‘, .504. 

4 •Fluci-rinc, 268< 

5 ^Xcnotlme, 260. Prim. 


4‘0“™.i.« 

(t 


6 *Ennite, 290. Cop.orea. 

7 *P8cudo*Malachitc, 291. 

Cov. area. 

8 ^Yttro-Columbitc, 4§5. 11'5—5*5.! 

Prim. 

9 Orthite, 429. Prim::*. 


Hardnttn- 


<( 


.5. 


(« 


4-25—5. 


StrKCfurf. 


!^ p. G r«p.| 

.1—3 27 VI: H. xag; mas. 

',. 4—5 0 . ITT, fol! Mas. 

.3*6—3'7.\Sphcr. globules. 


4-7. 


VI: Mas. 


4-5—4'G. II, clcav. 


J^u^tre. 


P’riy, vit. f . 

^ % 

Subadamnnt. 
Vit.. greasy. 
Vit 

Res. 


■1. :Iin(). eryst; coTiee.iitic. Dull, rca 
4-l^-3.iVI: Co!, hot, mas. 


10 ^Dioptase, 2H9. 

11 Pyrochlore, 434. 


Prim. 


12 Gofhite, 450. 

13 * Basic Fluccrinc, 259. 

14 Triplite, 260. Pr»;i. 

15 Brown Iron Ore, 449. 

16 Willemite, 265. 

17 Monazitc, 424. 


<( 


K 




-56. 


3*2—3‘3. Ijong. acic. crystals. 




VI. 


4'2—^•3.'I. octahedrons. 




4~-4-2. 

4-7. 


18 *\Vbhlerite, 433. Prim. 

19 ’'(Er.stcditc, 432. Prtm. 

20 T'hromic Iron, 445. Scrp.\ 

21 Pit<‘hblcnde, 4.39. 

22 Psilomelanc, 441. 

23 •‘.iEscbyuite, 432. Prtm. 

24 Brookite, 421. 

25 ^Rojaeinc, 262. Prim 

26 Warwickitc, 455. I*nin. 

27 •(.»rcenovile,423. Pr 


,y.). 


3-1—3-8. 


3-9- 


• 1 . 


4—1-1. 


ni. 

I: Mas. 

Mas, cleay. 

Ill: Hot, mas. 

VI: ren, tnas. 


Ad .. vit 
Submet, re.s. 
Vit 

■Vit, .. rcB. 
Ucs . . vit 

Siibudamaiit. 

Vit 


4*8—5*1.!iV. In eryst. 


3-41. 


Tubular; gran. 
II. 


! “ U..3_K->.'I: Mas. 

I ]6'4—6'.5.'Bot, mas. 

16—6. i4—1-4. 'Mas: Bot 


_Rcs . . nd. 

;Ad ; siibmct 
I I'iirOiv. , 

1 

I 

jVit; re3,\venk. 

I Vit. . res. 

Splend. 

Submet 

’Subnud. 

iSubiAet 


30 *rergus5oijiitc, 435. Prim. 


1 

9 • 

A T . ;-TAaB. 11 

- ' r 

o o—b» 

> 

1 

IIT. Thin rryst ■. 

• 

4( 

<4 

3—3-3. 

IT. njirinU' crystals. 

IV; slender eryst: mas. 4 

;5-5—7. 
5-.5-.-6. 

!IV. ^ 

2-2—2-4. I: Ma.H. :1 

(( 

3-8—t-l. 

Ill: ^ 

' t 

« 

5-8—5-9. II. jj 


■ Met»ud. 


31 Chondroditc, 3H8. 

32 AUuniU*, 429. 

33 Acmitc, 373. 

34 Rutile, 420. 

35 »OstranitD, 418. 

36 *Eaxciiitc, 436. 

37 »Thoritc, 430. 

38 *PoIymignite, 433. 

39 Tin Ore, 427. 

40 Gadonnitc, 43|‘ 

41 ■•Titaniferous Ce 


Prim.fi —6*5. 

1^- 

Prim. 


Primi\ 

Prim: 

Prtm. 

Prim. 

P^un 

Prim. 



I spieiid'. 

3*1—3’3.lIV: Gian, tiias. ' |Vii; . . res. 
3-2—4-l.|V: Acic;^aH. .Subnet: res. 

6—6-.>. |.■|•2—3'3.,IV, long iiointcd eryst. jVit{ . . res. 

- [mas. I 

II; usually in eryst ; ,Ad—met-ad. 


<« 

4( 

U 


6-5. 

6^7. 


a//.i6-.>—7. 


t-2—1-3. 
j4'3—1*4. 
4-6. 


4-7_i4-9. 

6-5—7-J. 
1—4-3. 


(( 


III. in cryat 
Massive. . •- 
Massive.'^ 

Ill, usiMlly thin* and 
striated. 

II: Div, fib: mas. 

IV: Mas. 


fVi%. 

Mdb gre^tfly* 
Vit, res.- 

Subf&etallic; 

Vit; 

... 

Vit 
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(-‘olur, Jttnphnne Uy, Sfc. 


JiCtiH. 


1 C. pale Jivcr-bii, gyh, gnh: paler : Trl 

2 O.T ; ywU: St oningc-yw: Sbtrl—op. 

C. dirty rosc-r, ywh. 

4 fine yw, nlh, brih: Sbtrl—np: St w, 
ywh. 

5 V. ywh-bn; St pale-bn ; Op. 

6 C. omcrald-gn.ifnisa-^; St paler: Sbtrl. 

7 f*. oincnild gn, bkli: St paler: Trl—^btrl 

• • 

8 C. bk, yw,.l>n : St gy, w. 

9 (/'. bk . . atih-K^: Stbnh-gy. - 

10 ('. emfrald-gii, bkli: St gn :.Trp—trl. 

11 C. Tdh-bii: St clear pale bii: Sbtrl—op.* 

12 G. bn, rdh.: St. bnh-yw. 


Nit. sol., except 
silica. 

Nit. sol. no efh 
Mur. fetid fumes. 


Hot nit. sol. no ef. J 


hloiopipe. 


2: OdorouS'^nes, rdlv- 
bn: bk. 

7: Bor. yw. glass. 

7: Bkns: Bor. r. when 
hot, colorless on cool’g. 
7: Bor, milky glob, 
when cool. 


Sol. mur. no ef. 


Fus! vesic. submet 

7: Dee ; aodii, froths. 

TntuiD. ywh-bn; fus.ef- 
vesi’e. bk; Bor. fus. 

7: Dec; ywh-gnflame. 
Ywh-bn; fus. dif! Bor. 

yw gldb. in ox. flame. 
Bk. mug; BorP gn or 
yw glass. 


ecnnc. 

1 •.">: Hk scoria. 
Uk. mug; infii.s. 


6: Dee, flame gn. 

G: Bor. fus. yve. op. 

Fus. ywh glass. 

7 : Bor. fine gu. glob. 

7: Bor. gy. sci^ia. 

7; .Vet rnanjg. 

Swells; yw; Bor. dark 
yw. 


J‘l C. fine yw, rdh, bnhrStfinoyw: Sbtrl A’uZ. yw: Sol. ww.j7 : Bkns: Bor. like flu- 
—fip. ' odorous! funics. 

M bkh-bn : St. ywh-gy: Sbtrp—op. ;Soi. nit; no ef. 

1,"» ('. 1 ) 11 , yw'h, bkh, not bright; St jrwh-bn: Nit-mur. sol. 

Sbtrp —oj). Some varieties soft and earthy, 
or oelircrnis. 

16 C. yw. ywh-bn, nUi-bn: St w. or ywh.'i'^Jt or gel. 
op 

bu,^ywh-bn,rdh-bn: St rdh-w, bnh-w: Afar.'decom. clilor. 

?!i)1r|i—op. 

IH (\ ywh, bnh: St. ywh-w: Trp—sbtrl. Mur. sol. 

I!) (.'. brouji. ‘ i 

20 (iroTi-hk, bnh : Si. bii: Tnl'us. i 

21 (‘.'xyh-bk, iron-bk, hiih-bk : St bk : Op. | • 

'i'i ('. bk, dark st» cl-gy; St. rdh-, bnlj^bk: Op.j.Vwr. sol; odor ! 

2*1 G. bkh; hnh-yw: St,, dark-gy, nearly bk: 

Trl—op. 

21 (h:iir-b’i; orangc-yw, rdh; St. ywli-tv: 

'l*rl -=of 

2.5 liyacinA ‘*r lioney-yu'. 

26 (bn. irou-hk: St bnh or g 3 'h. 

27 (k ro.'^c. and licsli-r: St rdh-w. No action. 

28 a.xh-'ry; ba, azuro*^^St paler: Trp—Gel. wit 

29 G. non-Lk, dark •~rli HmPiRt bk, gnh, hnh:'ilfur. sol. 

Op. • 

90 G. dark bnli-bk; bn. in thin scalc.s :md trl: 

St pale brown; Op. 

‘91 G. yw, gnh, bn^r—light: Tr^ir-sbtrli Brit 
.92 G. Imh, gnli-1)k: Stgnh-gy: Op—sbtrl. 

.T1 ('• bnh-bk, ywh, gnli:*St pale gnli-gy: 

Sbtrl—op. 

.91 C. rdli-bn, ywh: Stpalo bn: Trl—qp. i i». 

.9.5 clovc-bu; gyli; St paler: Brittle. 

96G. hnh-bk: St rdli-bn. ' , 

.97 C. bk; bnh: St dark bnl-^p^wgiblc. 


.98 G. bk; op; St dark bn. Fkact brilliant 
Bnbmei 

39 f/. 6jb/bk: r, yw, gy, w: St pale gyh-bn; 
Sbtrpiwip. 

40 (\ giib^bk, : St. gnh-gy: Sbtrl—op. 




dlC.talh -bn: Frac. conchoida/. 


fnsol- 

Oel. hot nit. 
Acted on by aci 


7; Bor. cfe glass^ g^nh. 

7: tSoda, react mang. 
2'5—3; (^lorless glass. 
2-.5: On char. bk. mag. 
^ glob. 

7: Gnh-yw: Bor. fiis. 
' dif. 

6: Loses C(fl. op. 

2'r): Froths; bk. scoria. 
2*5—3: Bk. glob. mag. 

7: Bor. ywh-r. glass. 

7; Bor. dif. 

7: Bor. yw, bnli-yw- 
7; Pflebnh-r: Bor. fus. 

iron-cblorcd ^dob. 

7: Bor. fus! colored 
glob. 

7: Bor. on char. tin. 

^; vivid glow; on 
ells, gj’h-gn. 

8 . 
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DETERMINATIVE MINERALOGY 


AURAN<^^ENT OF THE MINERAL SPEriES IN ClASS II., .'‘LOTION 
SECTION B., AtkJORDlNO TO TIIEIU SPECIFIC GRAVITIES. 


Green Iron Ore, 

Chloroiml, 

Huruiilite, 

Earthy Cobalt, 

apipiiur, 

Fyrorlliitc, 

Sodalitc, 

Iron Sinter, 
Pyrargillitc, 
t'arphosideritc, 
Copper Mica, 
Mysorin, 
Vivianite, '' 
Cobalt Olouni, 
Mosauclritc, 
Liroconito, 


V7—2., Ankcrilc, 

1-7—21.Cube Ore, 

2‘25—2'3. Cfipper Fitjtli/ 

2*2 1. KiMUgi’iile, 

Stt"*"’ * •Pyrostnulilo, 

2* 1 —2‘.1. .Sjdero.-. diisoli to, 

2*2—2' 1. ('upronns Manjiu- 
2'5.; nrse, 

” ChoTulroditc, 

2*5—2’n. ('roridolitc*, 

2-()2. Ortliile, 
a-G_2-7. J)ioj){a>e, 

2'J)—.3. \ciiiile. 

“ t'n>n«.teiltile, 

2\*^—tJ.CiK'oxcue, 


2i)_.l-2.| 

E)irhroito, 

33—3-4 

3.1 

Orpimcnt, 



Ihalgar, 

3-4—3*7 

.» 

'Tiiplile, , 

3-4—3H 

3^.3-2. 

|tKr.‘*todile, 

3-6—3*7 

3—:i-4. 

Volf/7tc, 

* « 

.3'i—:i-6. 

Lihctheiiitc, 

Allanilc,' 

3-6—3-8 
3-2-41 

3-1—.3-3. 

Wad, 

3-7 

«. 

llroehantilc, ' 

3-7—3S 

3-2—3-3. 

Blue Cop|)er Ore, 

3-7—3-8.2 

(• 

A/.unte, 

3-5—3-0 

a 

Vellilc, * 

Brown Iron Occ, 

3-8—1-1 

4« 

3-9—4-1 

:i-3—:i-1. 

.Marganhlende, 



Giecii .Malachite, 

4—1-1 


SECTION II. LUSTRE METALLIC. 


J^ame/t of */»»/(«. lluniiirsi' 

1 Native Mercury, 4t>2. ' Klind. 

2 *Iodic Silver. 301). ,Solt 

I 

3 Wad, 444. 0-.\ 

4 *SelOTid of Mercury nnil 
liCad, 499' 

5 ** Flexible Silver Ore, 401. jl—1-5. 

6 MolyWenite, 500. Piim.- 

7 *Stembergcritc,490. Silcn^ “ 

01 en:, 

8 *Foliated Tellurium, 400. 

9 *.\uro-yelluritc, 400. j “ 

10 Lead, 483. Volc.^Prtm.\ 

• 11 Earthy Cobalt, 443. Soft.« 

12 Cupreous Manganese, 441. 1*5. 

13 *Hismgerite, 446. CaIcjy>ar.|Soft. 

1—2. 


14 Graphite, .5!!). 

15 *Bluc Copper, 486. 

16 »Cobaltic Galena, 497. 

(irny-varke. 

L7 •fikaphlc Tclluriuru, 466. 

Goli. 

1S Gray Antimony, 401. 


r»ro^.; Sinii(nri’, 

jiy— 14 . jlAquul. 

j jFol ! 11).iH. 

' > 7. jlh’ii; eaitli}'. 

i'O. fl: iol. gr.iins, mas. 


|lV,,fol!; lab. mas. 
j4-.5—4*8.iyi» fdU lol-mas. 

{4'J—Ill, I'ol! rosodike agg. 


•Mr, flit-,' 

Met. 

Subnjrt. 

;;-lartliy. 


Shining. 
iLead.gy, gnh. 
Black. 


;T—7 L U, lol! gran. 

[cryst. lam. 
10—11. Ill : .Small r.rysU and 
11.^12. f: Mc-mbrauc^^idglob.l 
2*2 —2 : 1 . il-it; ea ‘ ‘ ‘ 

. 11 —.’Kl. Run, l)ot. 

.1—3'L jCIcav. mas ;^‘^ran. 


lead-gy. 


Soft. 
1C.—2. 
o 


19 Vttr«ou8 SUveTf Prim:'i —2*5. 

20 Tetmdymite, ML . | “ 


21 *IUoDile, 502. 


ISoft. 


2—2'J. iFol-mas: gran. 
.1'8-3'85 .|Mus ; spheroid. 

8*4—fl-.'I; M ossy grou[>s; mas. 


.V7—.5-8. HI: Acic; col; mas. 

I * ‘ 

4-0—1*7. Ill, cleav: Div- col; 
I 6b; ma^mi 

7 .I... 7 . 4 .JI; Capil jstctic; urns. 


7-5—7-6. 
.V5—.5'6J 


VI,fol! 


Shining. 
iBh—bk. 

Shindig. 
Gnh-^y; bnh- 
yw-.- , 

Bk, sliimng. 
licad-gy, shin. 

Purfe stc<‘l-gy. 

Lead-. steel- 
gy. ' 

Bkh. 1^-gy, 




22 •Bismuth .SilvcTj 
2-1 • Bcrthieritc, 


Acic; mas. 
iC'oUimnar. 
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Blende, 

WiUemiie. 

Bifiute,” 

Gothite, 

Gadolinite, 

Psilomelane, 

Bismuth Ochre, 

Apliancsite, 

Olivenite, 

Pseudo-MalachitS, 
PyKM^hlore, 

Rutile, 

Chromic Irod, 
Atacamite, • 
Red Antimony, 
Xrnotirnc, 
Minium, 

Thorite, • 
P'lucerine, 

Basic flucerino, 

(lausmannite, 

Folyiniguite, 


4—4*l.Greenockite, 4*8—5. 

“ Monazite, 4‘8—5'1. 

** ^schynitc, 5*1—5*6j^ 

4—4*2. Cbndurrito, 5-^ 

4—4*3. Miargyritc, 5*2—5*3. 

4—4*4. Cupreous Anglesite, 5*3—5*5. 
4*3—4*4. Light Red Silver, 5*4—5*6. 

4*1—4*2. Red Zinc Ore, “ 

4.1_4*3. Yttro-Columbiii, 5*5—6. 

“ Mclanochroite, 5*75. 

4*2—4*3. Dark Red Silver, 5*7—5*9. 

** Fergusonite, 5*0 —5*9. 

4*3—4*5. Rea Copper Ore, 5*9—6. 

4* 4 — 4 *5. Bismutli Blende, 5*9—6*1. 

4*4—4*6. Chromate of Lead, 6—6*1. 

4*5—4*6. Caledonitc, 6*4. 

4*6. Pitchblende, 6*4—6*5. 

4*6—4*7. Tin Ore, 6*5—7*1. 

4*7. Vanadinite, 6*6—7*3. 

“ Pyromorphitc, 6*8—7*1. 

4’7—4*8. Wolfram, 7—7*4. 

4*7—4*9. ('innabar, 8—8*1. 


has not 5een 

Alluaudite. 

Aiiglarite. 

Arsenite of Cobalt 

Auriehalcitc. 

Beaumontite. 

Black Copper. 
Bromic Silver. 
Bntokite. 

Green Iron Ore. 
Melanchor. 

Nickel Green. 

Nontronite. 

Pinguite. 

Plumbic Ochre. 
Titaniferous^rite. 
Tungstic Acid. 
Uranium Ochre. 
Velvet Copper Ore. 
Volborthite. 


granity 

ined. 


SECTION II. LUSTRE METALLIC. 


Color, Dinjihant tlf, tft- _ Aoids. 

\ C. tin white. Nit sol. 

2 w, 3 rw]i, gn ; bk. specks of met silver: 

I .am. floxiblo. 

3 C. bn, bk: Lustre dull. 

4 C. Icad-gy, bh and iron-bk. 

5 C. (external) nearly bk: T.am. flexible. 

6 C. pure Icad-gy: .Sectile-: Lagi* flexible. Nit. sol. in part 

7 dark pinchbeck-bn; tarnish violct-b: 

Traces on paiKT: Lam. flexible ! 

8 C. bladMi Icad-gy: Ijam. flex: Sectile. Sol! nit. 


9 C. silvcr-w .. brass-yw ; rather brittle. SoL nit. 

10 C. Icad-gy: MallettM^oils. Sol. hot mi. 

11 C. bh-bk, biiii-bk: Sk 

12 C. blt-bk: Lustre re|PP«B. 

13 C. bk: ('roBS fract'ea^y: Lustro sub- 

711 Gt* 

14C. tron-bk; dark steel-gy: Op: Sectile. No action. 

15 C. dark indigo-bluo: Sectile. 

16 C. leai^^ ■. b: Soils a little: SectUe. 

17 C. pure etecl-gy; veiy sectile. Nttsol. 

18 C. l0i&£y. • stcel-gy; ttmish: Lam, sub^ Sul fetid odor, 
flex. 

19 C. bkh-lead-gy: MalleaM^ ; Sol. nit ^ 

20 C. pale steel-gy—silvex-W: 1^. elastic; Ntt sol. 

Soils pspe^ 

21 C,Jj^-|jp=^^bin(eal-r. 

22 C. B^i tamishcB: Soolile. 

S3 C»^ttrk stecjLgy .. pinchbeck-bn. 

23 


Volatilizes 

1: On ch. flame violet, 
glob, of silver obtained. 
Reaction of mang. 
Horse-radish odor; so¬ 
da, mercury. 

Yields sulph. and silver. 
7: Sulph. o<^. 

On ch. b. flaino: Sulph. 

1: On ch. w. firnics, 
flame blue. 

1: Pungent 
1: Voli^e. 

Odor of arsenic. 

7 : Bn; Bor. ameth. 
Mag. fhs. dif; bor, y wh- 

7.^- ■ 

Bums: b. flattie. 

I: 

1: On ch. dark g^. met 
glob; flame 
1: On ch. odor of sul- 
phar. 

1*5: Intum, glob, silver. 
1: Vol! yw. oo Ch. 

Burns, violet flame and 
odor of horse-radish, 
z. lead and bismuth 
;^ar. 

^i\ime8 antim. 
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JVaMM cf Species 


1 *GcocT<mt», 493. 

2 *Fratlicr Ore, 495. 

3 Fvrolusite, 442. 

4 *Miargyritc, 506. 

5 ^Antiinonial Sulphuret ol 
Silver, 490. 

6 *Janiesonite, 494. 

7 *Nativc Tclluriuiii, 465. 

di^Acicular Bianiuth, 50i. 

Prim. 

9 ^Brittle Silver Ore, 489. 
to Sulphurct of Bismuth, 500. 

11 *Clausthalite, 497. 

12 ^Selenidof ljcadi.^Cop.498. 
1.3 *Cinnabttr, 507. 

14 *TcUuric Silver, 488. 

15 *Eucairitc, 487. 


ffardHessASp. Orav. 


Structyrc. 


Streak. 


2—2*5. 5‘8:>-6-4. .Vlas, eJeUv ; gran. I<igh|»lead-g}: 
Cupillurvj^st. 

“ 1’8—5. in; fiaa^ col: Mas. ' [red. j 

« 5-2—5*4. IV. Dtirk cherry- j 

5'5“6*2. in, clc^v: Mas. Light stecl-gy., 


l*8—5. Ill; col: Mas. 
5-2—5-4. IV. 

5'5^6’2. in, clc^v: Mas. 


5-5-5-811I, clcav! columnar. jStccl-gy 


5-7-i-6*].Vl: Mas. 

6*1—6*2. Acic ; col: mas.. 


Tin-white. 

Bkh-gy. 

’•v 

p , 

Tron-l)k. 


6.2_6-3 in. mas. iTron-hk. 

6‘.^i—6*6. Ill: Acic; fol; fib; mR.s. lji*a(l-gy. 
6*8—7’2. Mas, gran; seldom fol. ;Dark-gy. 


16 Bismuth, 46.3. 


Prim.] 


Mas, fine gran. 

8—8*1. Vf, cleav: Mas. 

8*3—8*4. Coarse gran, masses. 
Mas, thin films. 

9*7—9*8.1, clcav. 


gvlh gyh-bk. 

ilrd. 

.Shining. 
Impre.s.<ed by 
nail, wh. 
Silver-w .. r. • 


17 ♦Plagionite, 494. 2*5. 

18 *Sclenid of Mercury, 502. “ 

19 •Boulangcrite, 495. “ 

20 *Kobellite, 495. 

21 ♦Selenid of Copper, 487. 

22 ’Arsenical Antimony, 495. 2—3. 

23 ’Polybasite, 489. “ 

24 ’Varvacite, 444. 2*5. 

25 ’Dark Bed Silver, 506. ! 


5*4. IV ; Mas. 

Mas; gran. Shining. 

r>'9 —G Plumose, mas. 

6*25-6’35 Column., rad. Black. 

Mas. i!*'lnning. 

6-2. Rt-niform mas.s<‘s, gran. I 

6-2—6'3. VI: Tub; hexag: Mas. iBk., splcnd. 


4*3—4*7.|Cryst; fib, rad. 
5*7—S’D.iVI: Gran, mas. 


26 ’SelcnsUvcr, 487. 

27 Vitreous Cojlper, 486. 

28 ’Boumonite, 484. 

29 Galena, 496. 

30 Native Copper, 464. 

31 Native Silver, 461. 

32 Native Gold, 460. 

33 Capillary Pyrites, 471. 

34 Variegated Copper, 480. 

35 •Antim.CopperGlaiicc,485. 


*' 8. I: Clcav. 

2*5—3. jS'S—5*8. III. Mas. 

t j 

» ifi-T—5*8.Iin. Mas. 

“ j7-5—7*7.{I, cleav! gran. mas. 


" 8*5—8-6.1: Fib., mag. 

“ 10—11. I: Capil., fib., mas. 

“ 12—20. I: Cap.,mas. 

about 3. 5*2—5*3. Capillary crn^^. 
3. 5—5*1. I: Mas. 

“ .5*7—5*8. Mas. cleav. 


36’Amalgam, 46.3. Ores mer.j2— 3*5. 10*5—14.1; Mas. 

37 Tellurid of Lead, 499. |3. 8*1—8*2. Mas; clcav. 

38 ’Newkiikite, 444. Red ^e- 3—3-5. 3*8—3*9. In small needles. 

mafite. 

39’Zinkenite, 493. Ant. aree. 5*2—5*4. VI: Mas, fib. 

40 NifBve Antimony, 466. “ 6*6—6*8. VI: Cleav: L^m. mas. 

41 ’Native Arsenic, 467. Prim. 3*5. 5*6—5*8. VI: Imit, col. ma.s. 

42 *^Antiin. Copper, 487. .3—4. 4’4—5. Prism aggreg. 

43 ’Stiomeyerite, 488. “ 6*2—6*3. Massive, gran. 

44 Gray Copper, 483. 2*75—4. 4*7—5*1.1: Tetndied.; mas. 


|Bk. 

C’ochincal-r. 

Iron-bk. 

Bkh.-Icad-gy. 

Slccl-gy—bk. 
Lcad-gy. 

^r-red. 

Met 

Pale gyh-bk. 
Silver-w. 




43 *81100:16561116,4^. “ 6*2—6*3. Massive, gran. 

44 Gray Copper, 483. 2*75—4. 4*7—5*1.1: Tetrahed.; m 

45 ’Manganblende, 503. 3*5—4. 3*9—4*1.1: Clcav: Mas. 

46 Blende, 503. » 4—4*1. I: Cleav! 

47 Copper Pmtes, 481. « 4 —^2. U: Mas. 

48 •Tin'Pyntes, 483. f*Tim. ** 4*3—4*4.1: Mas. 

49 Tennan(ite, 485.4g^j||L *< 4*3—4& I: Mas. ' 

50 ’Sulphuret of Ina^^H|b- “ 4*60. ^ 1: Cleav. mas. 

kel, 472. 


Tin-w,laad-gy 
Bk. ^ 
Shining. 

Bn, or like C. 

Dark-gn. 

y^hidh-bn. 

ir‘*- 
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_ Color , Oia phan eitf, 

X ,C. iead-tfVi ifyli-b. • 

9 C. dark Icad^y* 

3 C. iron«bk—RalhenRnile* 

4 C. ifon-bk: Lus. met, mct-ad: Op. 

5 G. light steel-gy.. aUver-w; also bkh>lead> 

sy- 

6 C. stccl-gy : SecUlo. 

7 C. tiii'W: Rather brittle. t 

8 C»palo bkh4cad-gjr; light copper^r. tar¬ 
nish. 

9 C. iron-bk: Scclilc. 
lOC. lead-gy: Sactilc. 

lie. Icad-gy .. bk: Rather Bcctilc. 

12 C. lead-gy .. violet 

13 C. lead-gy, biih-r, cochineal-r: Sbtrp—op. 

14 C. lead-gy .. steel-gy. 

^ *1__ 1 a * _ 


_ dcidt. 

1: Fum. AifUm. 

, I; W. fumes antim. 
Jifur. strong odor. ?: Ror. amethyst glob. 

Fus; fum. sulph. & ant 
1’5: W. vapors, Bulph. 

w. met. glob. 

1: W. fumes, antim. 

1: On ch. gnh. flame, 
vol, w. fumes. 

^ *1:8. flames, sulph. < 


Dilute nit. sol. 
Hot nit sol. 


1: 8ulpb. and antim. 

1: Yellow on char. 

1: Odor horse-radish 
blue flame on char. 


«./. leau-gy . . vioiec. 

13 C. lead-gy, biih-r, cochineal-r: Sbtrp—op. i 

14 C. lead-gy .. steel-gy. 

15 C. silvcr-w .. lead-gy: Ductile. 1 

lj6 C. sUver-w, inclined to r; subject to tar- i 
nish. 

17 G. bkh lead-gy: Brittle. 

IH G. .steel to bkh Icad-gy. 

19 ('. bluish lead-gy. 

21) G. Icad-gy—slcel-gy. 

^ G. silver-w. * 

^Pp G. tm-w, rdJi-gy: Splendent—dull. 

^ G. iron-bk. 

24 C. iron-bk, steel-gy: TiUstre siibmet 

25 C. iron-bk—Itmd-gy; .. coch.-red: I* mct- 
ad.: Trl—op. 

26 G. iron-bk. 

27 bkh- lead-gy: St sometimes shining: J 

St'Ctile. i 

28 (■. steel-gy, bkh-lcad-gy, iron-bk : Brittle, j 

29 C. pure icad-gy : Rather sectilc. 

30 G. copg|#]:cd: Ductile: Malleable. ) 

31 O silve^ir; gyh-bk. tarnish: Malleable, f 

32 go)d-y w; wh : Scctilc; malleable. j 

33 C. brass-yw—brmu^^w, and steel-gy. j 

34 <>. pinchl^ck-bn 7 ||H|pi-r—bh, tarnish: ^ 

35 C. bkh-lcad-gy: I 

36 G. silvcr-w: Brittle. 

37 C. tin-white: Scclile. 

38 C. brilliant-bk; Lustre met, splendent 

39 C. smijty. 

40.G. tin^ln Rather brittle. 

41 G. rin-w, lead-gy; t^ishes to dark gr^: 

42 0.^9ad-gy, irou-gy. [Britae. 

43 G. stCel-gy: Sectile. 

44 G. stecl-gy .. iron-bk: Rather brittle. 

45 0. iron-bk; tamisii bn: L. subinet 

46 C. bn, 1^; Trl—op; submet 

47 G. braii^; often tarnished: Brittle. 

48 C.'8teel.>gy, ywhf Brittle. 

49 G..bkh-le^-gy ; tarnish dark-gy. ^ 
50C.'flghtbmnzc-yw: Notmag. 


Nit sol. red fumes. Volati|p. 

On char. fus. bk. mass. 
Hot nit. sol. Odor horse-radish; fus! 

on char. 

SoL mt; solution 1: Vol., }snr. on char, 
white if diluted. 

j 1: Fum. suL and antim. 

I Odor of selenium. 

1: Fum. sui. and antim. 
1: Yw. on ch; met glob. 
Odor of sclcn. 

1: Fumes ars. and ant 


^Nit. sol. 
Nit. sol. 


1: Dec. b. flame, sulph. 

and antimony ftuncs. 
Fusi iodcy silver. 

2: In oxyd. flainc sul. 


Nit. sol. Fumes arsenic or ant 

1'5: Dec. sulph. odor; 
on char. glob. lead. 

Sol! nit. T. fumes. 3. 

Sol. nit. 2‘5. 

Nit. not sol. 2-5. [olet-blue. 

Nit palc-gn. sol. Fus. mag. glob. Bor. vi- 

Nit sol. except ail- 2‘5: Odor garlic; w. 

I ica. fumes; bh. flame. 


[Nit. sol. 


1: Mercury voL 
1: Vol. and bead of sil- 
[ver j flaiiie b. 


Sol. nit silvers cop- 
[per plate. 
Pulv. mur. fdw. 
Nit. fetid. 

Sol. nit gn. 


1: Vbl: Wh’ns char. 

I: W. fumes, [w. fumes. 

1: Garlicodor,bh.flamc; 

Fumes of antim. 

1*5: Fumes arsen., ant 
1-5. 

7: Strong heat, w. fumes. 
3. 

Sulph. fumes; fiis. bk. 
Arsnn.fumcs. blue flame. 
1^. in inner flame, bk 


ISO 


DETERMINATIVE MINERALOGY 


JViMMJ of SfttUt- 


1 *Aiitiinoiuai Silver, 467. 

2 Ma^etic Pyrites, 476. 

3 Manganite, 441. 

4 Platinum, 458. 

5 *Bi8muth Nickd, 472. 

6 Gothite, 450. 

7 Native Iron, 457. • 

8 Brown Iron Ore, 449. 

9 *Palladium. ^/d.^lutinum. 

10 Hausmonnitc, 440. 

11 Yttro*Ck>luxnbite, 435. 

12 •Nickel Stibine, 409. 

13 •White Nickel, 470. 

14 Wolfram, 439? Prim. 

15 Lcucd)>yrite, 474. 

16 Copper Nickel, 470. 

17 »Iritc, 456. 

18 *Placodine, 471. 

19 •Arsenid of Manganese, 474. 

520 Chromic Iron, 445. Serp. 
21 Nickel Glance, 471. 

522 *TTTanotantaIite, 438. Prim, 

523 Cobaltmc,473. Prim.' 

24 •Cobalt Pyrites, 474. Prim. 


Uard%t$a. 


3 5—4. 

la-S—4-5. 
4-4-5. 

(4 

4- 5. 

5. 

|4—5. 

5— 5-5.* 

44 

44 

44 

44 

44 

44 

44 

44 

i5—.5-5. ? 


Sp. Urav-\ 

94^-8.,lU: 


-5-5. 


44 


41 

44 


44 


44 


44 


25 *Pitchblende, 439. 

26 •Antimonial Nickel, 469. 

27 Psilomelane, 441. '5 _$ 

28 Ilmenitc, 454. Prim.\ “ 

29 Columbite, 436. Prim^ 


II 


Mas. 

4- 5—4-7. VI: Mc4l 
4*3—4*4. Ill: Col, mas. 

16—19. Iireg. masses, grains. 

5- 1—5*2.1: Mas. 

4—4-2. III. 

7 3—7-8.1: Mas. 

3- 9—I. Ill: Mam, bot, mas. 

ll*8>12*5|Grain8 rad. structure., 

4- 7—4-8 !iI; Mas. 

5- 3—5-9.|Plalcs, grains on mas. 
6*4—6-5.[I: Mas ; clcav. 

7 . 1 —7.2.|l: Mas. 

7-1—7-4.'Ill: Coarse col; lam 


7.2-7-4.111: Mas. 


30 Warwickite, 45.5. Prim.' 5*5 _ 6 . 

31 •Ferrotantalite, 438. Prim. 5— 6 . 

32 Yenite, 448. Prim. 5 5 _ 6 . 

33 Mispickel, 475. Prim.' ** 

34 Specular Iron, 450. 5 5 _6*5 

35 Magnetic Iron Ore, 452. 

36 Franklinite, 45.3. PrtmJ 

37 Smaltinc, 472. 


<1 


15-5. 


38 •Heteroelin, 443. l 6 . 

39 •Euxenite, 436. Prim.'6^6-5. 

40 WUte Iron Pyrites, 477. 

41 •Braunite, 440. 

42 Iron Pyrites, 478. 

43 •Polymignite, 433. Prtm.!i 


<1 

II 


If 


,6*5. 

44 •Iridb8nune,450.P^<»num.'6—7. 


•S'truciure. 


Streak. 


iTin-w. 

Darit gyh-bk. 
Rdh-bn, bkh. 
Steel-gray. 


Bnh-yw. 

Shining. 

Ywh-bii. 

Steel-gy—w. 

Cheanut-bn. 

Gy. 


Dark rdli-bn. 


[nmB.|Gyb-bk. 


7-.3—7-7.. VI: Mas. 

6'.5. 'In fol. grains. i/i scales. 
7-9 —8*1. IV: Massive. 

5- 5—5'6.|Bot; mas; fol. or gran. 

4- 3—4*5.1: Oct cryst: Mas. 

6— 6'2. 1 : Lam ; mas ; clcav. 

5- 625. Flattened grains. 

0-2—G-4.1: Mas, gran. 

6- 3—6-4.1: Ma.s. 

I 

6*4—6-5. Mas, bot; grains. 

7- 5—7'6.'i'liin llexag. plates. 

—1-4. Bot, mas. 

.pi—t-aVI: Mas. 

5-9—61. Ill: Mas. 


3— 3-3. IV': Cleav.; maa. 

7-2—8. Ill: Mas. 
l3-8—41. Ill: Col, mi 
6—6-2. jlll: Mas. 

4— 5—.'■>•3. VI: Gran, 

5— .5-1. I: Mas. 

4 * 8 — 5 - 1 . 1 ; Mas. 

6*4—7-2.1: Imit; mas. 


V 


4-6—4-7. IV: Mas. 

4*6. Massive. 

4-6—4'9. Ill: Rad; crests; mas.j 
4-8—4-9.11: Mas. 

4-8—5*1.1: Imit mas. 

4 * 7 — 4 * 9 . Ill; Crystals long and 
19—21. iVI^ Grains, [striated. 


Pale bnh-bk. 
Met. 

Bk. 


Bn. 

Gyh-bk. 

Dark rdh-bn. 
Gyh-bk. 


Hk. 

Rdh-bn. 
Bnh-bk, shin. 
Met; bk. 
Dark rdh-lm, 

Rdh-bn. 

(Bk, gnii. bnh. 
[park gyh-bk. 
IKi'il, r<m-bn. 
Bk. 

Dark rdh-bn. 
Gyh-bk. 

Bk, 

B1 ' 

(vfSbnh-bk* 
BnlAk. 
Bnh.bl|,t 
Dark-bin. 
Met 
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Color, Dii^kaiuityi ifc- 


Mag. 


1 C. 8ilver«w» tin-w. 

2 C. bronze^yW . ■ copper-r; ^&tle: 

3 C. dark atcel-gy .. iron-bk. 

4 C. perfect steel-gy: Ductile. ^ 

5 C. light flteel-gy—ailver-w j often tarnish¬ 
ed yw or gy: 'Xnittle. 

6 C. bn, rdh: Sb^rp : Lue. subadamant 


Dilute ntt. aol. 
Hot nit-muT. boI. 


7 C. iion-gy: Acts on the magnet; malleablcJ 

8 C. bn, bkh-bn, ywh-bn: Sbtrp--«p; notl 
act on magnet 

9 C. steel-gy—silyer-w : Malleable. 

IOC. bnh-l»: Lus.submet 
11 C. bk, ywh-bn: Lustre submet, res. 

13 C. stecl-gy .. silvcr-w: Brittle. 

13 C. lin-w. • 

14 C. dark-gyh—bnh-bk: Lust, submet 
I.*) C. silvcr-w .. steel-gy: Brittle. 

16 C. copper-red: Brittle. 

17 C. bk. 

18 C. light bronze-yw. 

19 C. gyh-w. 


SO C. iron-bk . . bnh: Jlrittlc: 
31 C. silvcr-w, stecl-gy. 


Often slightly 
[mag. 


■Aeida. 


Btompipe- 


Hot muT. odor. 
No action. 


Gn. coating nit 


Nit-mur, sol. 


5JS C. vclvot-bk : Lustre submet 
33 C. silver-w, rdh: Brittle. 

24 C. jmle stecl-gy, rdh; tarnish copper red. 

35 0. gyh, biih, vcivet-bk: Lus. submet, didl. 
30 C. light copper-r .. violet: Taistre splcnd. 
37 C. bk, gyh-^ark stccl-gy : Brittle. 

3H dark iron-bk: Bnltlc ; slightly mag. 

39 C\ bnli-bk: bk; Lustre submet. 


30 C. bn, iron-gy: Tiust. submet-pcarly' 

31 C. iroa-bk: Brittle. 

33 C. iron-bk .. dark gylllllh: Brittle; Lus. 

33 C. silvcr-w . .•stcci-^^HktUe. 

34 C. daA stecl-gy—ircoMir 

35 C. iron-bk ; attract, by mag. 

3G C. iron-bk : Ads slightly on tlie needle. 
37 C. tin-w .. stccl-gy. 


Nit. dF. 

Nit. sol. exe’t sul-l 
.phur. 

Mur. sol. odor. 

Sol. strong tntir. 


1: Fumes ant; gy. glob; 

finally glob, of silver. 
3: Sulph. odor. 

7; Bor. violet-b. glob. 

Fus! mag. bead; coal 
ywh. 

B’kns; mag; hor, gn or 
yw glass. 

7: Bor. green glass. 

7: Bk,. and magnetic. 

7 : iulphur, fus. 

7; Bor. amethyst glob. 
7: Bor. sol. 

Partly vol; w. on char. 
Arsen.: PAos. briL glass. 
2*5: Deo.; Bor. gn. b^d. 
3*5: No arson, odor. 

Phoa. deep-red glob. 
IS: On char, arsen. odor. 


Bumsb-flame; high beat 
ars., and chared w. 
7: Bor. fine gn; fus. dif. 
2: Dec!, sul. arsen sub¬ 
limes in glass tube. 
Burns ; fus. 

On char.arsen; bk.glob. 

mag; Bor. b. glob. 
Dec! on ch., sul. odor; 

Bor. b. glass. 

7: Bor. gray scoria. 
Antimony sublimed. 

7: Bor. violet. 

7. 

7 


Sol. iHur. odor. 
[submc‘t |8o]. nit 

Hot mur. sol. 

Hot mur. sol. 

Hot mur. sol. 
Fulv., red fumes, 
nit. 


38 C. iron-U^ . stccl-gy. 

39 C. bnh-tw Lustre inct-greasy. 

40 C. pale Imnze-yw; gnh, gyh: Brittle. 

41 C. dark bnh-bk: Lustre submet; Brittle. 
43 C. li^t bronze-yellow. [met, sfdeQd. 

43 C. 1^: Fracture brilliant: Lustre sub- 

44 C. tin-w, pale steel-gy: Brittle. 


Nit. so). 

Hot mur. odor. 


Bor. fus. dif. 

7 : Bor. eft! gn. glass. 

3*5: Glob. mag. bk. 

3*5: On ch. arsen.; mag. 
7: Bor. p). glass, [bead. 
7: Bor.oz. flame rdh gl’s. 
7: fiighheat, zinc fumes. 
j2: Arsen, odor, gyh-bk. 
pearl; £DAg: Bor.b.grB. 
Reaction- of mang. 

7 ; Bor. yw, bnh-yw. 

3*5: Suljdi. fumes. 

7. 


[8UL| 


Sol. hot nit except 2: 0<}fv of sulph., r. 


7: Bof^ftis! coL glob. 
7:Withm(r<,8tn)ngodor 


m 


Dir^RMINATlVE MINERALOGY. 


ARRANGEMENT OP THE SPECIES IN CLASS*i;i, SECTION II, ACCORD¬ 
ING TO their specific G^fcAVlTIES. m 


Graphite, 2—^2’l.!(’apillary Pyritei^ 

Karthy Cobalt, 2*3—2‘*J.'Miargyrite, 

Hisin^crite, 3—.‘M.Zinkcnitc, 

Warwickitc, 3—3’3..Yttro-Columbite, 

Cupreous MangaDcsc, 3‘1-3'3.| Flagionitc, 


5-2—5-3. 
r).2_5.4. 




Wad, 

Blue Copper, 
Newkirute, 
Ycnite, 

Brown Iron Ore, 

Maneanblende, 

Blende, 

Copper Pyrites; 

Gdthite, 

Psilomclanc, 

Stembergite, 

Olivenitc, 

Tin Pyrites, 
Manganitc, 
Chromic Iron, 
Tennantitc, 
Varvacitc, 

Ilmcnite, 

Antimonial Copper, 
Cray Antimony, 
Magnetic Pyrites, 
Molybdenite, 


5-5 


3'7.|Rionitr, 

3*8—3'&5. Anlimon. Sul’t Silver, 
3*8—3’y.; Arsenid of Maiig., 

3*8—^t.Jaiuesonitc, 

3*9—l.A'itrt'ous Copper, 

3‘9—I’l. I ’raiiotantalitc, 

4—I'l. Native Arsenic, 

4—1-2. (Graphic TcUonum, 

“ Ronmonitu, 

4—1'4. Dark Red Silver, 
41—4*3. Native Tellurium, 


5-3—5'9J 
5-4. 
5'C. 


(( 


5-5—5-8. 

ti 

r>-6—5-7. 
S-G—3-8. 
5*7—5-8. 
<( 

5*7—5-9. 
5-7—tM. 

lAutiiii. Ct)p’rGlancc,5'7—i)'? 
1*3—1* 1. Gcoeroiiitr, 

“ jlloiilangente, 

4'3—4‘5.'( 'oluinbite, 

■ iNickcl (fiance, 

•7. Mispickcl, 

•8. Acirular Bismuth, 6’1—fi'2. 
I—5. Arsenical Antimony, H’9. 
•7. Brittle Silver Ore, 6*2—1)‘3. 
Polybasile, 


5-85—6-4. 
5-9—(i. 
rv9—(il. 
C—tr2. 


1-3 
1*- 
4 
4 




4*5—►Stroiueyeritc, 
Sulph. of iron and nickel, 4’(). Kobellite, 
Euxenite, " Cobaltinc,; 

Hctcroclin, 4-6—1*7. Cohalt Pyrites, 

Wlute Iron Pyijtes, 4-6—1-9. .Nickel Stibiiic, 


<< 


Fcrro'tantalitc, r*2—8. 

('ulumbite, 

Selonid of Merc, and Ijcad, 7‘3. 

7.3_7-7. 
7-3—7-8. 
7-5—7-6. 


Copper Nickel, 

Native Iron, 

Trtradymite, 

Antimonial Nickel, 

(Talona, 

Placodine, 

Selensilvcr, 

Cinnabar, 

Telliirid of Lead, 

Telluric Silver, 

Cobaltic Galena, 

Native Cop^r 
Arsi nical Bilver, 

Nn'jvc Bismuth, 

Antimonial Silver, 
Auro-Tplluritc, 

Native Silver, 

Amalgam, 

Native Lead, 

PalladiuiTi, 

Native Mercury, 

Native Gold, 

Platinum, 

IridiuiTi, 

Ii^— ir-l.'Minerala in this aub^seei^n, 
(i‘3—6’4.l whose apfcific graviiie.a 
C4—G'.'i.j have not been determined. 


u 

7 * 5 — 7 - 7 . 
*7.9_8.1. 
8 . 

8 — 8 - 1 . 
8-1—8-2. 
8 - 3 — 8 * 4 . 
8 - 4 — 8 - 5 . 

8 - 5 -«- 6 . 

9 - 4 . 

9 - 7 — 9 - 8 . 
9*4—9-8. 

10 - 11 . 
(i 

lO-S—U. 
M—12. 

ll-H—lft-S. 

13—14. 

12 — 20 . 

16 — 19 . 

19 — 21 . 


HaiLsinannitc, 
Polymignite, 

Gray Copper, 
Braunite, 
Pyrolusitc, 
Specular Iron, 

Iron Pyrites, 
Frankfinite, 
Magnetic Iron, 
Vanegated P^tes, 


fi'o.jFlcxihle .Silver Ore. 
Bismuthic i^lpir. 

Foatht-T Ore. 

8*8—7-2. Eucairite. * 

7—7'l,G|||^ary Pyrites. 

7‘1—7'4.p8Kiid of Lead anti Copper. 

“ (Selcnid of Mercury. 

7'2—7’4.iSclenid of Copper. 


4’7—Pitchblende, 

4*7—1-9. Sinallinc, 6*4—7*2. 

4‘7—.7’l. Iritc, 

4’8—1'9. Sulphurct Bismutli, 0*5—6 6. 

4- 8—.Native Anliinony, 6-6—6’8. 
4-H—.>'3. ('lausllialile, 

4 8—5'l. Foliated Tellurium, 

« White Nickel, 

5— 51. Vitreous .Silver, 

Wolfram, 


Io<lic Silver. 


Bimittli Nickel, ^ S'l—5‘2.,.Leucopyrite, 
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ARRANGEMENT OF T^^ INSOLUBLE SPECIES HAVING AN UNME- 
TALLIM^STRE AN|^ji||iICOLORED STREAK, ACCORDING TO TIIEIR 


ACTIOl 


IeFORE the BLOWPIPE 

iJI^ 


A. No fumwTOfore the blowpipe. 


Fu9ihilityrxl-^2‘ 

Carb Silvcr»r 

3. Mellite. 

CryoUtc. 

Borate of Lime. 

Hydrobomcitc. 

ComcouH Lmd. 

Vanadinitc. 

Lcadhillitc. 

Dioxylite. 

Angleaite. 

3. White Lcad.t 
Molybdate of Lead. 
Tungstate ^f Lead. 
Pymmorphite. 

4. Bismuth Blciidc.t 

FunibUUy=2 —S’S. 
H.=3. Withcrite.t 

4. Hiiraulitc. ^ 
Nussicritc. 

•*/4'5. Apophyllite. 
T’riplitc. 

5. Triphylinc. 

6. Amblygonitc. 
Hetcrositc. 

7. Axinito. 

—3. 

Il.s=:3‘5. Ueulandite. 
Afcsole.t 
{^tilbite. 

Stellite. 

l.aufmute.t 

4. Lcueophanc. 
Chabazitc. 
Epistilbite. 
Pectolitc. 
*171010800116. 
Natrolite-t 
Poohnalite. 
Analcime. 
Scolecite.t 

5. DatfaflUte.t 

Aedto. 

6. EudSUyte.1 
6*5. Idocrase. 

Prehuite. 

7. Boiacite. 
Tdbrmaline. 




ll 


b gtilte -4. 


Fuiibi 
Cel 

4. Fluor Spar. 
Phillipaite.! 


IL=4. Harmotome. 
Dysclasitc. 
Brcwsteritc. 

5. Scapolito. * 
Lazulitc. 
Sodalite.! 
fjapis Lazuli.t 
Allanite.t 
Pctalite. 

G. Balwattouite. 

Lubradoritc. 
Hauyne.t 
MangHnesc Spar. 
Bustumitc. 
Hcivin.t 

6'5. Aothosidcrite. 
Obsuhan. 
Epidote. 

7. Garnet. 

Pyrope. 

.V 

Fu 9 ihiUti/^=A — 
H.=:=2. Piniti*. 

Lcpidbmrlane. 

Anhydr ite 

3. Heavy S|v. 
Haydenitc. 

4. Carphosidcrite. 
Edingtonite. 
Pluinbo-rcsinitc. 
Carpliolitc. 

5. Wagncritc. 

' 5‘5j^pheoe. 

■'jttomblcndc. 

Pyroxene. 

Ncphelioc.t 

6. Ryacolitc. 

Albitc. 

Anortliite. 

Latrobite. 

Couzeranitc. 

6*5. Spodiimene. 

7. Garnet 
^ Pyrope. 

FunhiUty=S —6. 
H.=2. Mica. e 

Chlorophyllite. 

3. Fahlunile. 
Gigantolitc. 

3*5. Spathic Iron. 
Strontianite. 

4. Schiller Spar. 


5-5. 


H..=-4 Dreelite. 

Margaritc. 

I Tungstate of Lime. 
Tabular Spar.t 

HM^S^IboldtiUU^t 
Glaucolite. 
Troosllte. 

6. Feldspar. 
Oligo^lasc. 

Andcsin. 

Gehlcnite. * 

7. lolito. 

7*5, Kuclasc. 

8. Beryl. 

Fusibility^^G. 

Saponitc. 

Talc. 

1*5. Chlorite. 

Hydrous Mica. 

2. Pennine. 

Roslte. 

3. Serpientine. 

4. Pyrallolitc. 

Electric Calaniine.1 
Anthophyllite. 

5*5. WiHemitc.t 
Cnmpiingtonite. 
Hornblende. 
Saussuritc. 

6. Chondnxlite. 

Infutnble. 

H.=sl. Cimolite. 
Nontronite. 
Scarbroite. 
PyrophyUite. 
Pis8<^|dtane. 
Hydro’magne8ito.t 
^llyrite. 

. Webtrterite. 

'■ Hall^lite.! 

Sea roam. 

Braeite. 

Gypsum. 

Nemalite. 

Hy ^AnthophyllUo- 

Agalmatolite. 

3. Mica. 

• ChryaocoUa. 
I^rargillitc. 
"^crosminc. 
lite.t 
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H.S =3. AUophane.1 

3. Calc Spar.t 
Gibbaite. 

' Villaraite. 
Diallogite.t 
Magnesite.! 
Cacoxene. 
WavelUte. 
Dolomite.! 
Ajikecite.! 

4. Arragonite.! ' 
Barj^tocaloite.t 
MesitiiMihf^* 
OHgon G^r.t 

5. Flucerine. 

Basic Flucerine. 
Clintonite. 


H.=5. Yttroccrite. 

Alum Stone. • 
Calaminc.t 
Y ttro-C-olumbite^ • 
5*5. Oorite.t 
Ferovski^- 
Boltoni^ 

6. Lcucite. 

Penclase. 

Anatase. 

'I'urquois. 

Opal. 

6*5. Diasporc. 

Ostranite. 

Kyanite. 

Biicholxite. 

Tin Ore. 


H.«6*5.Chryfolitc. 

* Nepbntc. 
Andaluaito. 

7. QuaA 
SillinMRte. 
Staurotidc. 
Zi^on. 
S^phiiine. 

8. Topaz. 
Automolite. 

• Dysluitc. 
Phenacite. 
Spinel. 
C^rysobeiyL 

9. Sapphire. 

10. Diamond. 


B. Odorous or inodorous fumes on charcoal before the blowpipe. 


Fusibility— 

H.=3l. Horn Silver, od. f. \ 

Iodic Silver, od. f \ 

Bromic Silver, od. f. 
Horn Quicksilver,od./. 
Bismuth Ochre, w. f. ; 
Oxalate of Iron, vsg. f.\ 
2. Cotunnite, mwr. /. 


Ccrasite, od. f 
Mimctene, ara. /. 
Sclenatc of I^ad,.od. 
Bi.sinutitc, 

4. Bismuth Blende, to./ 
5 5. Romcuie, le./. 

Fusibilfiy—2. 


White Antiin., w.f. iH.=l. In^^intcr, ars.f. 


iH-scsl. Haidingerilc, ars.f. 
Phannacolite, ars.f. 

2, Zinc Bloom, to./. 
Hopeite, w. f. 
(’henocoprolitc, are. /. 
Sroroditc, ars.f. 

4. Ilcdyphane, ars.f. 
I’yrosiilalitc, mur./. 


HAVE*BEEN 


EXPLANATION OF THE ABBREVIATIONS WHICH IIAVE‘BEEN EM¬ 
PLOYED, AND OF THE MANNER OP t/siNG THE PRECEDING CLAS- 


SIFICATIONS. 




The italicized words following the names of the species, point 
out, in general terms, the kind strata in which the species occur, 
and also, in some instances, tfie associated minerals. We have 
omitted, however, any statement of the rock, when the sjjpcies are 
found in both primary and secondary strata. The abbreviations 
employed are as follows : 


Prim. 


Primitive. 


Amyg. Amygdaloidal. IScrp. 


Vole. 


Volcamc. 

BerpcnUnc. 


Gran. 

Limest. 


■ Granite, 
limestone. 


The Roman numerals in the column of structure, j||||| aate the 
crystallographic js^em to which the species belong, lows : 

I. Monolna^jb^" IIII. Trlmetiic, |V. Triclinate. 

It Dimetric^^ ' |1V. MonocUnate. |VI. Hexagonal. 



EXPLANATION OP THE TABLES. 
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The folWwingpare explanations of the remaining abbreviations: 


Ad. 

Met. 

P’ly, Prly. 
Rea. 
Splend. 
Submet 
Vit • 


Diet 

Ind. 

Pcif. 

Imp. 

Em. 

Cleav. 


Agg, aggreg. 
Dot. 

Col. 

Cryst. 

Del. 

Div. 

Effl. 

Fib. 

Fol. 

Im., Imit 
iMuin. 

Mas. 

Pulv. 

Rad. 

Ken. 

Stalac. 

Stcl. 

Tab. 


C. 

B, bU. 

Bn, bnh. 
Dk, bkb. 
Cn, gnh. 
Gy. gyh. 
K. rdh. 
Yw, ywh. 
W, wh. 
Op. 

Tri. 




Lustre. 

Adamantine. 

Metallic. • 

Piterly. 

Riesinoufl. 

^lendcnt 

^binetaUic. 

Vilreotfs. 

Cleavage. 

Distinct. 

Indistinct. « 

Perfect. 

Imperfect. 

Eminent. 

Cleavablc. 

Structure. 

Aggregated. 

Botryoidal. 

Columnar. 

Crystalline. 

Deliqftescent 

l)ivcrg<-nt. 

Efflorescent 

Fibrous. 

Foliated. 

Imitative. 

Manmiillary. 

Graiiulfirly massive and 
iunorphous. 

Pulveruleut. 

Radiated. 

Renilbrm. 

Stalactitic. 

Stellular. 

Tabular. 

k 

Color. • “ 

Blue, bluish. 

Brown, brownish. 

Black, blackish. 

Gn'cn, greenish. 

Gray, grayish. 

Red, reddish. 

Yellow, yellowish. 

White, whitish. 

Opaque. * 

Translucent 


Sbtrl. 

Trp. 

Trpney. 

Sbtrp. 

St 

T. 

Fr. 
Sect 
Argil. • 
Lam. 
Flex. 


Mur. 

Nit. 

Sul 

Ef. 

Sol. 

Insol. 

Gel, gelat. 

Prccip. 

Sil. 

Sul. 

Decomp. 

Exe’t 

Pulv. 


Ch., Char. 

Bor. } 

r TIio re- 

pp. \ 

Fiis, infus. 

Dif. 

VoJ. 

Dec. 

Defl. 

Dct 
F., fum. 

Exf. ‘ 

Int, intum. 
Bkns. 

Uiialt 

Glob. 

Vesic. 

Mag. 

Phos. 

Sulph. 

Ara., arsea. 

Ant, antim. 


Subtransluccnt . 
Transparent 
Transparency. 
Subtransparent. 

Streak. 

Taste. 

Fracture. 

Scctilc. 

Argillaceous. 

Lamina.' 

Flexible.' * 

Acids. 

Muriatic acid. 

Nitric acid. 

Sulphuric ^cid. 
Effervescence. • 
Soluble. 

Insoluble. 

Gelatinize. 

Precipitate. 

Silica. 

Sulphur. 

Decomposed. 

Except. 

Pulverized. 

Blaitpipe. 

Oiarcodl. 

Borax. 

Carbonate of Soda. 

Salt of Phosphorus. 
Fusible, infusible. 

Diftiriill, dilHcuitly. 
Volatile. 

Decrepitate. 

Detlagrates. 

Detonates. 

Fumes. 

Exfoliates. 

Intumcsces. 

Blackens. 

Unaltered. 

Globular. 

Vc{ticu)ar. 

Magnetic, or capable of 
acting on mag. needle. 
Phospboreseent 

Sulphurous fumes and odor. 
Arsenical fumes and al¬ 
liaceous odor. 

Fumes of antimony. 


The int^ri§ctional mark (!) following a word, js equivalent to the 
intensive awerb very ; it is a substitute for the word easily^ when 
following fusible; when doubled, as, (!!), the asseriion is slill 
stronger. Tlie latter, employed as follows, JttA, diffUy implies 
that fusion takes place on the edges only. 

24 
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The expression, /o//, designates a highly foliated str^ture, and 

very eavsily separable lamina-, as in mica. 

Foi, a hiiihly foliated slrueliuc, but lamina) less casilj^parable; 

diS oahydrite^nativt nia!i;in'sia. ' f 

Ch'iiv /, an eminent cleavage ; af in calcareous spar, galena. 
Clrac . clcava<'-c obtainable, but with less facility; as in ce/es- 

tine, spathic iron. ,, 

An asterisk has been affixed to the names of species not known 

to be American. 

Tlie colors of usual oeeiiiTcncc in a particular species arc sepa¬ 
rated from those of occaMoual occurrence by a semicolon (;). T. wo 
dots as . . , between two colors, siguilics it,dining to, as w . . r, 
white incliniuit' /» written ; . . it is to be under¬ 

stood as siirintynnr. soinetitnes iticlining to / w ; . . palu r, wliite, 

soineHmes indinniir to pjilc red. 

'Vhc fit/nivs iij iliu blowpipe column refer to Xobell's scaled fu- 

sibiiifv. (\' KtS.'l 

The n■all^iatlollS of a few examples of these abbreviated expres¬ 
sions will Miflice to render the whole easily iiitclligiblo. 

8pecies Spathic Jrot,^ pp. 100, 101. 

Ibirdness—:'!--!. Specific gravity~3-7--bO.- OystaUization 
rhomboliedral, with a jierfcct cleavage.; occurs also in foliated 
forms. Lustre vitreous or pearly. 

Color yellowish-gray, ash-gray, or greenish-gray ; sometimes red¬ 
dish. Darkens on oxjiosurc. Subtranslncunl. i^idverized it effer¬ 
vesces somewhat with nitric acid. Before the blowpipe it blackens, 
and becomes capable of influencing the magnetic needle, and fuses 
with some dilfienlly. Witii hnrn:c it forms a green globule. 

Speciespp. lOO, lt>r. 

Color clove-browu ; sometimes inclining to plum-blue and pearl- 
gray. 'I'ranspiW'ont—subtranslucent. Kasily lusible before the blow¬ 
pipe, witli intuuiescciice, to a dark green glass. 

Species iiuartz, pp. 100, 107. - 

Infusible alone. With soda it fuses easilyf^ttended with effer¬ 
vescence, to a fi'aijspaient glass. 

Species Topaz, pp. 108, 100. 

Infusible alone^ Witli borax it slowly forms a transparent glass. 
Species Ppromorphilc, p(). 17:i, 173. <« 

Color green or brown, sometimes gray. Streak yellow. Sub¬ 
transparent -sLibiraiislucent. Soluble in hot nitric acid, without 
effervescence. Jlasily fusible to a globule, which assumes a crys- 
taHine form on cooling. 

The foregoing examples are probably sufficient to elucidate the 
abbreviated expressions. jj . 

110. The manner of using these classifications may be illustra¬ 
ted by an example. The obvious characters of the specimens 
elected for illustrating the classification, dependent on crystallog¬ 
raphy, may be supposed to be the following : 
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Crysta^ne fornix qccording to the indications of secondary 
plafte^ a right square prism^ or octahedron; cleavage distinct 
parallel^h M, but not easily obtained. Lustre scarcely sMning 
—vitreous inclining to pearly ; hardness about 5-5 ; specific gra¬ 
vity less than 3’5. Color grayish-white. ^Streak grayish-white. 
Subtrausluc'ent. 

From the character of its crystallization and its lustre, tlie spe¬ 
cies belongs to the class Dimetrica^ and section nnmetallic. We 
pass*on to those species whose hardness is about the^samc with the 
specimen under examination. The first we exatnin^is Humholdt- 
i/i7e, which htis a hardness represented by 5. This-species, how¬ 
ever, disagrees in color. Hausmannite has too high a specific 
gravity, utid dificrent cleavage, lustre, and color. Scapolite aifrees 
in specific gravity; also in cleavage, lustre, color, and streak. Our 
specimen, therefore, belongs to this species. Tliis may be rtAidcred 
more certain, if there is a doubt, by examining the characters of the 
species that follow it, and by determining accurately its specific 
gravity, iu general, an accurate knowledge of this last character ' 
may be dispensed with, and seldom will there be required any 
lliiiig more than an approximate measurement of the inclinations 
of primary plauas. When an uncertainty remains, after examining 
all the characters, the extended descriptions of those species between 
which the doubt lies, given in the descriptive part of this treatise, 
may be consulted. 


The following hints will be found useful to the student who has 
just commenced to range the fields and hills in search of minerals. 

In determining the minerals that may have been collected, the first 
trial should be made with a file, or the point of a knife, if a file is 
not at hand. If the file makes no impression, there is reason to sus¬ 
pect that the specimen is nothing but quartz : and if, on breaking it, 
no regular structure or cleavage plane is observed, but it fractures in 
all directions with a similar surface and a more or less vitreous 
lustre,^hc probabill^is very much strengthened that this conclusion 
is correct. In the majority of regions, quartz is the most com¬ 
mon mineral to bo met with ; the stones of the soil, the pebbles 
of gravel beds, although so various in color, are^^nine ten|hs quartz. 
The specimens of this mineral are sometimes as clear and glassy 
as glass itself; and again they occur of every shade of tint: and 
often are as opaque and dull as a common brick. Some varieties 
break with a smooth and bright conclioidal fracture, and others 
with a rough granular surface, in which the grains composing the 
mass are seen with the naked eye. Sandstones and freestones are 
often wholly quartz, and the sands of the sea-sijiore are generally of 
the s^'ma'ib&terial. 

If the mineral is impressible with a file, and rather easily so> next 
try it with a little dilute muriatic acid: if an etfervescence, or an 
escape of bubbles of air, takes place, the mineral is very probably 
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limestofic or calcarems ^)ar, which are but different naA&es for the 
same qheniical compound, carbonate of lime, the latter differing 
from former only in being crystallized and some^^jj^ purer. 
All thTOommoii marbles are of the same material. Limestone, like 
quartz, presents almost every variety of color, (though mostly of 
dull shades until polished,) and every degree of traraparency, to 
the earthy opacity ot common black inarbU. 

These two minerals, although so various in their forms and ap¬ 
pearances, may in general be thfts determined with little difficulty. 
The blowpip^4|ay next be used, and if no fusion is produced, the 
conclusion is c^ftruied. 'Fhere would be little danger, after these 
trials, of confounding limestone or calc spar with any species Imt a 
few that follow it in tlio treatise and the specific gravity and other 
characters at‘once remove any remaining doubts. 

Faiifiliarized with these two Protean minerals, by the trials Iierc 
alluded to, the student has already surmounted die principal diffi¬ 
culties in the way of future progress. Frequently the young be¬ 
ginner, who has devoted some time to collecting all the different 
colored stones in his neighborhood, on presenting thorn for names 
to some practised mineralogist, is a little disappointed to learn that, 
with two or three exceptions, his large Vfiriety inclndcs nothing but 
limestone and quartz. He is, |>erhaps, gratified, however, at being 
told that he may call this specimen yellow jasper, that red jasper, 
anotiier flint, and anotlier lionistone, others chert, granular quartz, 
ferruginous quartz, (.lialcedony, jiraso, smoky quartz, greasy quartz, 
milky quartz, agate, plasma, hyaline quartz, quartz crystal, basanite, 
radiated quartz, tabular (piartz, 4fcc.‘&,c. • and it is often the case, in 
this state of his knowledge, that he is best pleased with some old 
treatise oa the science, in which all these various stones are treated 
of with as much prominence as if actually distinct species; being 
loth to receive the unwelcome truth, that his whole extensive cabi¬ 
net contains only one mineral. Hut the rnineralogical student has 
already made good progress, when this truth is f i a e ly admitted, and 
quartz and limestom?, in all their varieties, havwilecome familiar to 
him. 

Wo conclude these remarks by repeating the observation, that trial 
should first be made with a file, or the point of a knife; the deter¬ 
mination of tlie specific gravity should follow, if an instrwnent is 
at hand. Next, a drop of a dilute acid, or a strong acid, to ascer¬ 
tain whether a jelly may be formed; tj^en the blowpipe, without, 
and with reagents. By these simple me«Bs, and the use of the tables 
gi'^ifein the preceding pages, after thoroughly studying the elements 
of ffl© science, there will be found little difficulty in arriving at the 
names of species. Oysftallography affords very essentijtotd, and 
the importance of attending to its principles and workinPthem out 
with models and actual crystals, cannot be too strongly urged upon 
the student. 
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A TAliULAR VIKW 

NATURAL CLASSIFICATION OF MINERALS. 


CLASS I. 


ORDKR T. RUKUTINEA. 


CJenus 1. Aek. 


fJa^tuUfk 


Sp. I. A. 
2, A. 
3r A. 

4. A. 

5. A. 

6. A. 

7. A. 

8. A. 
0. A. 


tcrrenus, 

hydrogi^cus, 

phosphOTicus, 

letidus, 

azoticns, 

atmosphcncus, 

carbonicus, 

siilphurosus, 

muriaticus, 


Carburctted Hydrogen, 
Hydrogen. 

Phosphiiretted Hydrogen, 
l!;iidphifretted Hydrogen, 
Nitros* en. 

Atmospheric A\r, 
Carbonic Acid. 
Snlphurons Acid. 
Muriatic Acid. 


Genus 2. Auua. 




Ijtqnui 


Sp. 1. A, hnipida, 

2. A. sulphurica, * 


25 


Water. 

Sulphuric AcwL 
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]9» 


ORDER II. STERINEA. 


Genus 1. Acidum. . 


If=l—i2. tf=l'4—3’7. Taste weak. 

Sp. 1. A. boracicum. SassoUn. 

2. A. arseuosum, Arsenous Acid, 



Sp. 1. B. obliquus, 


Genus 2. 
Ci=l7—IS. 


Borax, 

Taste sweetish alkalme. 

Borax. 


' Genus 3. 

u=-2—3. t:=ir> 

Sp. 1. A. plumosuni, 

2. A. oificinale, 

3. A. volcatiicunij 

4. A. raagnesicum, 

5. A. anniioniacum, 

6. A. ferrosum, 

7. A. manoiimosixm, 

O e 


Al.lTMEN. 

!•!). Taste sti/iitir. 

Feather A .um, 

Boda Alum. 
Magnesia Alum. 
Ammonia 2 \\um. 
Iron ^yhim, 
Alattganese Alum. 


Genus 4. Natron. 

11 = 1 —.’J. (i = i -.{—Taste alkalme. 


Sp. 1. N. Gay-Lussianunij 

2. N. efflorescens, 

3. N. permanens, 


Gay-Jjussile. 

Natron. 

Trona. 


Genus .5. Sal. 

FI=5. (J=J'9—2-.'}. Taste purely saline. 

Sp. 1. S.cubicum, Commofi/'Sall. 


Genus 6. Picralum.* 


Sp. 1. P. Glauberium, 

2. P. Ttienardianum, 

3. P. rhonibicum, 

4. P. vulcauicum, 

« 5. P. Vesuvianum, 

6. P. octahedrum, 

7. P. deliqifescens, 

8. P. tenellum, 


8'R. Taste, saline and hitler, 

Glauhcr^s Salt. 
I'henardite. 
som aSo//. 
scagnine. 
Aphthilalitc. 

Hah Ammoniac. 
Nitrate of Magi^ia. 
Nitrate of Lime'.' 



* IlAffpdCt hittsTt and jXc, salt. The ai<pirate haa ♦ 
thiB and Bimilar words, for the sake of euf^ony. 


d|c^^^ in the composition of 
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Genus 7. 
H=l-5—52. G=l-9-2-l. 

Sp. 1. N. rhombohedrum, 

2. N. rhombicura, 


Nitrum, 

Taste, coul'mg and saline. 

Nitrate of Soda, 
Nitrate of Potash, 


Genus 8. Vitriolum. 

IIssS — 2'S. G=l*8—3*2. Taste astringent and metallic; nauseous. 


Sp.'l. V. martiale,* 

2. V. hexagonum, 

3. V. pafasiticum, 

4. V, cyprium, 

5. V. zincicurn, 

6. V. cobalticum, 

7. V. uranicum, 

8. V. bicolor, 

Genus 9. 

H^a-5—3-5. G- 

Sp. 1. G. obliqjium, 

2. G. columiiare. 


Copiieras, 
Coquimbite. 
Yellow Copperas, 
Blue Vitriol. 
White Vitriol. 
Cobalt Vitriol. 
Johannite. 
Botryogen. 

GAvALUM.t 
2'7 —2’9. Tnste weak. 

Glaxiherite.' 
Polyhalite. 


CLASS II. 


ORDER. L IIALINKA. 

Genus 1. ASTASIALVS.t 
IIs=l*5—2. Decomposed in the fame of a caudle. 

Sp. 1.* A. phytogeneus,§ Oxalate of Iron. 

2. A. obliquus, Oxalate of Lime. 

Genus 2. Mellis. 

11=2—2*.> (ir=l-o—1‘6. Decomposed by boiling water. 


Sp. 1. M. pyramidal is, 


Mclliie. 


* of iron wert; tornicd Martial by tlir alcliyriiists, Irom Marn, llic alchyiiiistic 

name of iron. _ ^ • 

t Parui earthf and fiX;, salt, in allusion to the rnn]]K).<ilion and slight solubility of tbi’ 
speciea. 

I ’Acraros, unstable; alludes t%thc facility witli uhirli the species is decomposed. 

) ^Toytvtos, originating frowi'^ants ; Uic species is supposed to be of vegetable origin. 
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Genus 3. Crvatis'^ 

H=225—35 G—3 9—9 Fmiih in th fiavie of a randlr 

Sp4tf 1. C, fnsilis, Ciyolite. « 


Sp. 1. A. terienub, 

2 A rhonibohcdrus, 


Genus 4. Atuattms. 

II S (, 2 7—3^ 

Wehi>tf*)ite 
Alum Stout 


(Jenus 5 Asru\ru&, 

H ’ j—4 (■ * J—If' Mjstli/ '>t(lfiiltii oi diiiiirenl 

H aifllite. 

Uuf o / ene 


Sp. 1. A» ihouibicLi*!, 
2 4. fen ilei us, 


Genus 6 Flu nr Us 
H—5 (, 39^14 


Sp 1 F pviamidaliSj 

2 F obluiiuis, 

3 V ilioinhicus, 

4 F (’hildicnianus 

5 K octahtdiiis 
G r huvaijonus, 


Vluelhtii 
Wa^npi ife. 
ITfulfjitf 
(luld) e}nte 
Plum Sjta) 


Genus 7 Pii\UM\<Aris. 

IJ 1 7—5 (r f » 9 Mhai ous finntsftfujf l/ir hhupi/n 

Sp 1 P stdlatiis, Phai ?/tftof)lit( 

2 P m.tErnrsitcins, Muaiui,ian Phai mtuolUe 

3 P rhouibicus, JIaidtui*ri lU 


II 1 > 

Sp 


Genus S. (t\ psau s 1 

(j 39—J 0 / 1 / 01 mu// /l/mi'/s in// prrfect and tartly ohlatutd 

C o/iU/in tim/ 


1 G ilioniboideus, 

2 Cj Mctangulus, 


(hjp^um, 
Anhydt lie. 


Genus 9 Gaiciaius X 
II * S—4 <* 3 7— \i,»^oni/iin lime 
gp. 1 r rhornbnhc drus, (^nWareou^ Spai. 


2 C rlionibirus, 

3. C Dolomp, 

4. 0. docoloraus, 


An af^onxtp 
Dolomite, 
Anh et lie. 


* Kiovo(, tee, and (iX;, salt, fiom th< reidy fuajlibty of tiie mimral 
t lime, and iXf, nail t C^lx, 
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Genus 10. Magnesialus. 

Hs=l—4*5. G=2*5“-^'2. Contain mafrneBia. 

Sp. 1. M. rhombohedrus, Rhomb Spar. 

2. M. fibrosus, Magnesite. 

3. M. pulvereus, Hydromagnesite. 


ORDER IL BA RVTIN EA. 

V « 

4‘v 

Genus I. Marantalus* 

H=3—4. G=3'3—3*9. Color flat kens on rrposure. ('oniatn iron or mnnfranftse with 


car 

Sp. 1. M. rhombohedrus, 

2. M. decrepitaus, 

Genus 2. 

H=2r>—I. Streak 

• 

Sp. 1. B. rul)ofricicns,+ 

2. B. prismiiticus, 

3. B. obliqiius, 

A. ]J. Jbhnstoiiii, 

5. B. fusilis, 

6. B. rriornl)ohedrus, 

7. B. pondcrosus, 

Genus 3. 
a^i—. 

8p. S. hexa^oniis, 

2. S. dodecahedrns, 

3. S. qundratus, 

4. S. rhombicus, 

5. S. peritomus, 


Spathic iron. 

Diallogite. 

BvRALUS.t 

unroloretl. Contain strontia or haryta. 

StronJianite. » 

Cclcstine. 

Baryto-calcite, 

Rromlite. 

Witheriic. 

Dreelitc. 

Heavy spar. 

Sr.\NIALUS.§ 

r». <;;= 3 -.i—r> ]. 

Flucerine. 

Basic Flucerine. 

Carbonate of Cerium. 
Yttro-cerite. 

Xenothne. 


Genus 4. Sciieelius. 

<;=6—6-1. 

Sp. 1. S. pyramidalis, Tungstate of lime. 

2. S. ochreus, Tungstic acid. 


* to fiulcy Hlliuliiig to the chawjje of oolor consoquont on exposure, 

t Dupuf, ibeiffht, and "iXs, s^. 
t In allusion to its tinging ml. 

?, and SXf; tMltprcirs i 


rare, 


are salts of two rare mindr^ls* corinm and yttrium. 
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Genus 5. Stimmialus.* 

f 

H=2'5.—3. G=5‘5—5*6. Contain anii^ny. 

Sp. 1. S. rhombicug, White antimony, 

2, S, quadratus, Romeine. 

Genus 6. Bismutalus. 

H=3—4'5. —6*1. Contain bismuth 

Sp. 1. B, acicularis, Bismutite. 

2. B. ochraccus, Bismuth Ochre. 

•3. B. dodecaliedriis, Bismuth Blende. 


Genus 7. Zincalus. 
11=2*5—5*5. <i=4*3—1*5. Contain ziu^i. 


Sp. 1. Z. rhombohcdrus, 

2. Z. peritomus. 

3. Z. acrolomus, 

4. Z. diatomus, 

Genus 8. 

Sp. 1. M. quadratus, 

2. M. oblicjuus, 

3. M. hexagonus, 

4. M. fusilis. 


Calamine. 

Klectric Calamine. 
Willemite. 

Hopcite, • 

Manganalus. 

VO. Contain manfsanrse. 

Triplile. 

Heterosite. 

Phosphate of iro7i and 
Huraulite. 


Genus 9. AREALUs.t 


II—si'5-—5. G—2*6—.l-M. Contain iron. 


Sp. 1. A. cubicus, 

2. A. piccus, 

3. A. trimetricus, 

4. A. rhombicus, 

5. A. rhoinboidl$lis, 

6. A. dirergens, 

7. A. viridis, 

8. A. rhombohcdrus, 

Genus 10. 


Cube Ore. 
lro7% Sinter. 
Scorodite. 
Triphyline. 
Vivianite. 
Anglarite. 
Oreen Iron Ore. 
Pyrospialite.., 

CoUALTALUS. 


II-=iV5—2. <« -3. Color some shade of red. Contain cohalt. 

Sp. 1. C. riibelhis, Cobalt Bloom. 


« 

t 


antimony. 

* Apnfx-lUtars, the alchetnisUc narne of iro 
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2. C. rhoinbiijus, 

3. C. ochreu^ 


Roseliie. 

‘se7iitii of Cobalt 


Genus 11, Cronalus;* 


1^=2—‘V5. —8-1. Color white, grren, blue, or red. Contain lead. 


Sp. 1, C. rhombicus, 

2. C. quadratus, 

’ 3. C. Vesiivianus, 

4. C. pcritomus, 

5. C. ilcrotoraus, 

6. C. flexilis, 

7. C. prismaticus, 

8. * C. amorphus, 

9. C. hexagonus; 

var. 1, spcciosus, 
var. 2, alliaceiis, 

10. C. rhombohedrus, 

11. C. seleni ferns, 

12. C. pyramidalis, 

13. C. vanadiferus,''^' 

14. C. poiidcrosus, 

15. C. hyacinthus, 

10. C. rubeiis, 

17. C. Vauquelini, 

18. 0. diatomus, 

19. C. rhoniboideus, 

20. C. rcsiniformis, 

21. C. minium, 

22. O. ochraceus, 


White Lead. 
CorwcoM^ Lead. 
Cotfinniie. 

Cerasite. 

Leadhillite. 

Dioxylite. 

An^lesite. 

H^yphane. • 

Pyromorphite, 

Mimetene. 

Nussierite. 

Selenate of Lead. 

Molybdate of Lead. 

Vanadinite. 

Tuyigstate of Lead. 

Chromate of Lead. 

Melanochroite. 

Vauquelinite. 

fJaledonite. 

Cupreous Anglesite. 

Plumbo-reshiite. 

Minium. 

Plumbic ochre. 


Genus 12. 


Cypralus.I 


II^l—1'5. G=2-5—4-3. 

• 

Sp. 1. C. c®ruleus, 

2. C. vulgaris, 

3. C. zinciferus, 

4. C. amorphus, 

5. C. rhombohedrus, 

6. C. spcciosus, 

7. C. acrotomus, ^5 

8. O. concentricus, ’ 

9. 0. rectangulus, 

10. C. hemihedrus, 

11. C. dystomus, 


f*olor green or blue. Contain copper. 

Azurite. 

Green Malachite. 
Aurichalc^e. 

ChrysocollU. 

Dioptase. 

Pnehroite. 

Aphanesite. 

Prinite. 

Liroconite. 

Psetido-malachite. 

Libethenit^ 


* 

t Ktlir, 




tiic alchcmislic name of lead, and salt. 
and SXs, salt. 


K*. 
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12. C. acicularis, 

13. C. exhalans, 

14. C. foliacoiis, 

15. C. decrepit^ps, 

16. C. Brochantianus, 

17. C. vanadiferns, 

Genus 13 

Sp. 1. U. prasinns, 

2. U. Herreri, 

Genus 14. 

ir ii 

Sp. 1. U. ochraceus, 

2. U. quad rat us, 

var. 1, calcifcrns, 
var. 2, cupnferus, 

Genus 15. 
Sp. 1. A. cinercus, 


Olivenite, 

■ Atacamitii. 
i Cop per Miodf 
Copper Froth, 
firockaiitite. 
Volborthite. 

Nicoalus. 

Contahi nickel. 

Nichel Green. 
Ilerreritc. 

Uranalus, 

'i. Contain uT'antu>ii 

Uranic ochre. 

Uranite. 

Chalcolite. 

, « 

ArGENTAItU.S. 
Carbonate of Silver. 


ORDER III. CERATINEA. 

Genus Ceratum. 

H^i—.vr*—«•:>. 

Korn Silver. 

Jodie Silver. 

Jiromic Silver. 

Horn Q,tiicksilver. 

ORDER IV. OSMERlNliA. 

Genus 1 . Hydri&lus.* 

11= -1 —y-5. —2*1. Cusion djfficult—in fuaihlp. 

Sp. 1. II. ceriauSjt];* llalloylite. 

* water ; rnfers to tho larifc proportion spcr.Uss. 

t Wazyf in ^j^Bton to iU lustn*. 


•», 

Sp. 1. C. cubiens, 

2. C. foliaceiis, 

3. C. viridis, 

4. C. quadratus, 


■4 
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Sp. 2 H. arafilliiofjais, 

3 11. adhserensj^ 

4. H. pyrosmi^us," ^ 
5 H. loseus, 
b H. tinclUd, 


Kolhjnte. 

tScofhfoiie 
Py) aigilbto 
liosite* 
Allopkane. 


Genus 2. HyDRAROILLU'a. 
H *5 '(. 9—21 

iSp I H Oibbsianus, GihhsUe. 

* • 

Genus 3. Styi usj t 


iSj) I 8 lie\agonui^ 

2 S ticiolomus, 

3 S foliaccub 

Genu* 4. 
^ 11=4*5—4 

tSp I O tiiclinatus, 

2 O communis, 

3 O. folmceus, 


\ I fit hoehr 

Panto 
Valdumtc 
(Jhloj ophylliic 

Ophi 11 '*' \ 

Pyrallolite 
iSd pentnie 
Kaolitc. 


Genus 5. 

II <2—3 f.=23—' 

Np. I. N. rectangulus, 

2 N radiatus, 

3 i\ giacilis, 

Cienus 6 

11 = j(,_ 

Sp 1 I* Sclnlloii, 

2 1* Ciintoni, 

Genus 7. 
li=i s—3^ (. 

Sp. 1. M Brucii, 


Ni matln ' 

7 ntJicatilij (oUnnnat 

P tci osmhie 

Hydrous Anthophylliie 

NiiuahU 

Pm I I iNiVb 

9 > U i'ohi/et/ 

Srhtlln ^Spf^. 
Uliatouitc. 

A \K<rA.UlTll^ 

- 2 —i 1 Foliatrii 

t 

Bruette. 


* fl p fur, in«l oifoi • 

{■ LriXos, o column ui illusion to tlu pitsiiflCbt lonnspitsini d lu tin' 

I Anoldnuiu ot ■ d finin Iht Giiik, i su'iki 

^ N>i/<i a thuaU, 4l|l|nwSiB oulutiunr btru< tore ol tin. s|Kci«m 

II M If y ^(Tis, /itarlf dUudis to (Ut lustn 

21 ) 
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Sp. 2. M. prismaticus, 

3. N. olivaceus, 

4. N. Sapo, 

5. N. rhombohedtusj 

6. N. exfolians, 


Talc. 
Chlorite. 
Saponite. , 
Pennuie. 
Pyrophyllite. 


ORDER 7, CHALICINEA. 
Geiitis*!. Mica. 

4‘.». Sinirinre Aiirhly folialftt. 


Sp. 1. M. 

’ 2. M. 

3. M. 

4. M. 

5. M. 

6. M. 


mu^arma, 

ht'xagona, 

obliqiia, 

rhombica, 

rosea, 

hyd rata, 


Margarile. 
Black Mica. 
Common Mica. 
Rhombic Mica. 
Lithia Mica. 
Hydrous Mica. 


' 


— 7i\}. Cl 


Genus 2. ZeoI-tis. 

o_0-7. Spcrien volcanic or amif^dnloidtil, and soniftitiira granitic 


1. Z. rhomboideiis,- 

Heulandite. 

2. Z. Brewsteriaiius, 

Brewsterite. 

3. Z. efliorescens, 

Laumonite. 

4. Z. quadratus, 

Apophyllite^ 

5. Z. fasciciilaris, 

Stilhitc. 

6. Z. acutns, 

Epistilbite. 

7, Z. Thomsonianus, 

Thomsonit^. 

H. Z. hemi(in^ratus, 

Edingtonite. 

9. Z. ^ninellus, 

Hdrmbtome. 

U). Z. Phillipsianus, 

Phillipsite. 

11. Z. rhombipus, 

Natrolite. 

12. Z. Poonahlensis, 

Poofiahlite. 

13. Z. f1abelli||^mis, 

14. Z. l^obelfff’ 

ATesolite. 

PectoliteJ 

15. Z. crispans, 

Ecolezite. 

16. Z. tona.x, 

Dysclasite. 


Sp. 1. T. 

2. T. 


Genus 3. Tessera. 

II :>—.'j-.j. CrijstaUizalum nnnmmelric. 

cubica, Analcime. 

trapezohedra, Lcu0jl^e. 

♦ Alluflf.s ff> tlif- pf iirlv Iiistrf. 
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« 

Sp. 3. T. dodecajwra, 

4. T. Hauyi^» 

5. T. ultramariiraj 


Sodalite, 

Hauyne. 

Lapis-Lazuli. 


Genus 4. CiiABizivs. 


%99 


II--4—4*5. G — i S S 'S. Cry$tallizatioH htxagonal. 

Sp. 1. C. rhombohedrus, Chabazite. 

• • . 

Genus 5. DatholiA. 


5‘5. —3. Cleavage indiBtinet—erysiala short—never in slender prisms. 

Sp. 1. t). obliquus, . Datholite. 

Genus 6. Clasistylus.* 

t 


11-^8—6‘5 —3. Color lighUgrcen; rolmless. 


Commonly botryoidal 


Sp. 1. C. acrotomus, Prehnite. 

% 

Genus.7. NEPimua. 

- fl- 7. G^ i-D— 3-1. Mn.ssire. 

% 

Sp. 1. N. amorphus, Nephrite. 

' N. pentomus, Saussurite, 

« 

Genus 8. L^vzulus. 


—G.' (»=:2'8—3*1. Color blue, or green. Clearage imlistinct. 

Sp. 1. li. aniorphus, Turquoise. 

2. 1.. rhombicus, Lazulite, 


Genus 9. Spatum. 


, H=*4-c6*.5. 

Sp. 1. S. hexagonum, 

2. S. orthotomunijt 

3. S. vitreum, 

4. S. triclinatum, 

5. S. rude, 

6. S. Vesuvianuril, 

7. S. opalescens, 

8. S. nitiduiu,' 

9. S. roseum, 


2 * 8 . 

Nepheline. 

Feldspar^ 

Ryacol^ 

Mbite. 

Andeshi. 

Anortkite, 

Labradorite. 

Oli^oclase. 

Latrobite. 


“• - - • - 

* KXucii, to break, and aruXos, a eolumu, in ulUisioa to tiio redenibluncc to u broken 
column, often prewnted by the tmtals of tliis species. 

^'Op96i, straight, referstb tiiu f.ict,that its two cleava^a's arc at 

ri|rht an^lc-s with 
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DESCRIPTIVE^ ^INERAU^T. 

t * N 


Genus 10. 

H-^5—6. G=3*9—:*-3. 


ScAPOKir 



' Cnjstallizaiiun dimctric. 


Sp. 1. S. pyramidalis, 

2. S. Gehloiiianurii, ’ 

3. S. Mellis, 

4. S. eiitomus, 

5. S. acrotomus, 


Scapolite. 

Gehleiiite. 

Somervillite, 

Hnmboldiilite. 


u 

Genus 11. Petalus. 


H—6—7. 

Sp.'^. P. triphanns, 

2, P. rhombic us, 


—.3-2. 

t^podmnene. 

Petalite. 


Genus 12. Guammitus. 


Sp. 1. G. tabularis, 



(!^‘2 5—3. ^ 

. Tabular spar. 


Genus 13. Spattnics. 


II 


^—o*. 




sp. 1. S. dccolorans, 

2. S. rhomboliedrus, 

3. S. renilormis, 


Manganese spar. 

Troostite. 

Hiistamite. 


Genus 14. Aloitus. 



Sp. 1. A. diatomus, 

2. A. acrotomus, 

3. A. Proteus,. 

4. A. pbytliuus, 

5. A. scopiformis 
0. A. ciispidatu^, 
7. A. liihilcruisi 


Py roxcne. 

Rahingtonitc. 

Hornblende. 

A nihophyllite. 
Cu mmingtonite. 
Acmile. 
Amb'lygonite. 


Genus 15. Epimecxus.* 

H——’?• ti—3*J—3*7. Cryntuls itsuallij long and slrnder. 

Sp. 1. K. cyaiicus, Kyanite. 

2. PJ. albus, ^ Wmrthite. 

3, E. dissUicnSjt Diaspore. 

* 'VWiiiriKniy vfrtj Uurj. ” . 

+ pi'CfK; to iIjp action iinmn* tiili l^wpfpc. 
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Sp. 4. E. Buchc^tous, Bucholzite. 

6. E. Sillimoimius, Sillimanite, 


ORDER VL HYALINEA. 


Genus 1. Carbunculus. 




H«G—7-5. 


Sp. 1. C. rbomboideusj 

2. C. dimetricus, 

3. C. dodccahedrus, 
4.,C. cubicus, 

5. C. hemiFicdni.s, 

6. C. decussatus,* 


Epidote* 

Idocrase. 

Garnet, 

Pyrope, 

Helvine, 

Staurotide. 


Genus 2. Andalusius. 

« 

H=7—7*5. G=31—:*-3. 

% 

Sp. 1. A. prisniaticus, Aiidalusite, 

Genus 3. Chondrodus. 

A 

'■ 11^6—7-5. ;j-3. 

Sp. 1. C. obliqnus, Chondrodite, 

2, C. rliombicus, Humite. 

Genus 4. Turmalus, 

H=7—8. 31. 

Sp. 1. T. rlipmbohedrus, Tourmaline, 

• ^Genus 6, Beryllus. 

H ^7'5—8. G=2'8—3'1. Goior — hlu^sh — culurjent. 

.X ^ 

Sp. 1. B. hexa^onus, Beryl. 

2. B. rhoniboideus, Enclose, 

3. B. rhombohedrus, Phenacite. 

Genus 6. Sapphirus. 


11^7-5—9. 

Sp. 1. S. rectangula, 

2. S. octah(Sra, ■ 


v6. 

Chrysohcr]/l. 

^j^incl. 


» Crotnut^lihe letter X; 


fn its 
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Sp. 3. S. cutoma, 

4. S. infusiLis, 

5. S. rhombohcdra, 


\ Autom 
Dyslni 
Sapphire. 



Genus 7. Adamas. 

H=rl0. G^I--3C. 


Sp. 1. A. octahedrus, 




Diamonds 


Genus 8. Topazius'. 

iJ^. —3H. 


Sp. 1. T. rhombicus, 

2. T. Vesuvianus, 


'Topaz. 

Forsierite. 


Genus 9. Chhysolus. 
H-iGo—7-5. 35. 

Sp. 1. C. rectangulus, Chrysolite. 

2. C. obliquus, Liigurite. 

Genus 10^ Rdracius. 


H—7. —3. Crystal's rnonometrir. Color white or pray. 

» • 

Sp. 1. B. hemihedrus, Boraciie. 

2. B. rubefaciens, Khodizite. 

Genus 11. IIyalus. 

Fr^5-.'>—7. <; ^2—3-3. 

Sp. 1. H. bicolor, lolite. 

2. H. acutus, Axirdte. 

3. H. rhombohedrus, i^uattz, 

4. H. opabiiusi Opal. 


Genus 12. Almanbus. 

IJ—C. (tj—2*9—3. Fusiblet and frelatinizen in acids. 

Sp. 1. A. rhombohedrus, Eudialyte. 

Genus 13. Zircon. 

If --7—H. G=l'2— 'i’H. fn/usibU. 

Sp. J. Z. quadratus, ^Ircqn. 

2, Z. rhombicus, Ostrar^. . 
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NATURAL OF MINERALS. 


o 


* 


R VII/ 


SCAPTINEA. 


H-3 5—7. 


« 

G=3-2—6. 


Genus 1. Rutilus.* 

Color dmk-red — Inowmoh-black. 


Contain Titanium. 


Sp. 1. R. qiiadratus, 

2. R. pbliquus, 

3. R. ro^eus, 

• 4. R. pyramidalis, 

5. R. BrookianuSj 

6. R, cubicus, 

7. R. acrotomus, 


Rutile. 

Spkene. 

- Orcenooite. 
Aifatase. 
Broofcite. 
Perowskite. 
Monazite. 


• Genus 2. Cuprius. • 

t 

H—3 5—4 G—5*5—6 Contain rajip/i 

Sp. 1. C. octaliedrus, Red Uopjjcr Ore. 

2. C. ochraceus, Black Copper, 


Genus 3. Zincius. 

M 4—J "! 5 4—6*6 Contain zinr 

Sp. 1. Z. Brucii, Rrd ^inc Oie, 

I 

Genus 4. Jovius.t 

7 (i b5—7J Cuntnin tin 

Sp. 1. J. tpiadratus, TinOrc. 

Genus 6. Ceritus. 

11=5 5—6. G=*3'l—32 ('ontain eriium. 

Sp.,1. C. rhombohedrus, Cerite. 

2. C. Wollastonii, Silicate of Cerium, 

Genus 6. MEi.^Mus.t 

II 2*5—65 G 2*1—5 6 Coloi htoicii—hlark 

Sp. 1. M. tnehnatus, Allattite. 

2. M. Thonferus, ’ Thorite. 

3. M. dainnians, Pyroi thite. 

4. M. obliquus, Gadolinite. 

5. M. Langieri, Titaniferckts Cerite. 


^ Rrd and'ohining. * 
t ifVonr Japit(*r« alch^inlic amno ot tin. 
t M^Xa<, hlark 




DESCRtPTIV^fi ttllNERAliOGT. 

- 't 


Sp. 6. M. Men^ii, 

7. M. qiiadratus, 

8. M. rectanguliis. 


Q*Jrsfcdwlk'' 

Polymignite. 


Genus 7. Columbius. 


U .'>5—b. G—5*8—8. Cuntatn (olnnibium. 


Sp. 1. C. hemiquadratuS; 

2. C. octahedius, 

3. C. Berzelii. 

4. O. Keilhaiii, 

5. C. rectanguliis, 

6. C. ferrosns, 

7. uraniferus, 


Pergusonite. 

*i; Pyroohlore. 

'Yitro-Colunihitc. 
Ku cemie. 
(loluwhite, 
Ptrro-taiUnlite. 
Urano-tantalitc. 

Uhanius. 


Genus S. 

IJ —.i,>. G—fi 1—b 5 Voulnin tiru .tt/i 


Sp. 1. U. amorphuSj Pitchblende. 


(JenUS 9. WoLPRAMiUS. 

II ,■» — .")o G -71—7 i Contain Innir-sttn 

Sp. 1. W. rcctangulns, ^ Wolfram. 

Genus 10. Manc.anus. 


H- 1—fJ.'i G ‘M—1.0 Cunttnn manaantst. 


Sp. 1. M. acrotomus, 

2. M. pentomus, 

3. M. infornjis, 

4. M. cupnferus, 

5. M. rhombicus, 
G. M. prismaticLis, 

7. M. obliquns, 

8. M. fobaltiferus, 

9. M. terreiiua; 


liavsmannite. 

Braunitc. 

Psilomelane. 

« 

Cu'preous Manganese 
Manganite. 
Pyrolvsitc. 
ficfprovlin. 

Kartky Cobalt* 

Wad. 


(jenus 11. SiDERUS.** 


II 1—6*5. G=...5 2 — Containnon. 


Sp. 1. S. chxomifenia, 

2. S. fibrosus. 

3. S. plumosos, 

4. S. Ilisingcri, 



Chromic Iron. 
Croi'idolUe. 
Anthosiderjte, 
llisingerite.. 


* tton. 
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Sp. 5. S. foliaceuA 

6. S. ihoiubiiW^ 

7. S. ha?maticus,* 

8. S. nitiliw, 

9. S. ihombohedrus, 

10. S octahedrus, 

11. S. zinciferub, 

12. S. acrotomus, 


Cronstedtite. 

Yenlte. 

Jh OW71 h 0/4 Ore. 
Ootfuie. 

^prcular Iron. 
Atagnetic Lon Ore. 
Frunkhnite. 
Umemte. 


' ORDER VIII. MEH'AIAJjSKA 
Genus Flrrum. 

6p. 1. F. octahcdrum, Iron. 

Genus 2. Pluinlm. 

8p. I. P. ciibicunij Platinum. 


, Genus 3. Iridium. 

8p. 1. I. hexagonum, Iridium. 

% 

\ 

' Genus 4. Pall \jjii m 

8p. 1. P. oclahcdrum, * Palladium. 

2. P. rhombicum, Selenpalladitt. 

Genus 5. Aurum. 

JSp, 1. A. rubicuiri, Gold. 

Genus 6. Argun i um 

'i. 

Sp. 1. A. octahedruui, Silver. 


Genus 7. H\ drargyri m. 


Sp. 1. H. duiduni) 

2. H. dodecahedrum, 


Alercury, 
a ni. 


Genus 8. Plumuum. 


Sp. 1. P. octaliedrum, Lead. 


Genus 9. Bismutum. 


Sp. 1.. B. octahedruni, 
2. B. aigentueruin, 


Ptismutk. • 
JUsmuth Silver. 


^ ^\^iittK6suhloodyt ui dlllimoti lo th< colm of the j^owdi r 

27 
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ao6 


, Genus IO.^^wCupuur 
S p. 1. C. octahedriim, Copper. ‘ ^ 

m 

» 

•* Genus 11. I’ellurium'. 

Sp. 1. T. hcxagonnm, Tellurium. 

2. T. rhombicum, ^ Aurotelhirite. 

3. T. graplncuin, • 3^ Graphic Tellurium. 


Genus 12. Stibium. 


Sp. 1. S. rhombohedrura, 
2. S ihombicum, 


Antimony. 
Antimonial Silver. 


Genus 13. 

Sp. 1. A, rhombohcdrum, 


Arsenium. 

Arsenic. 


ORDER IX. PYRITINKA. 


Genus 1. Niccolites. 


If—3—G 6—U i. Coloi lohitif m ^Uffhtlu rtddiah oi yflloitish. ('ontain 

Nirkei 


Sp. 1. N. eutomus, 

2. N. hexaironus, 

3. X. cupneoior, 

4. N. Hoftinanni, 
.5. N. obliquus, 

ft. S. decrcpitans, 
7. N. capillaris, 


Nickel Stihine. 
Antimonial Nickel, 
('opper Nickel. 
White Nickel. 
Placodine. 

Nickel Glance. 
Capillary Pyrites. 


Genus 2. Cobalitks. 

)—(, (; (i—fi"i i'olorichtte, ffraiftsh oneddt^h OmtainCo^lt, 


Sp. 1. C. octahedriis, 

2. C. heniicubicus, 

3. cubicus, 


Nmaltine. 
Cobaltine. 
Cobaltic Pyrites. 



• Genus 3. 


Mancc-anit 



- G .5-f, 

1. M. alliaceus, 


( olor grayish volute. Contain Manganese. 

si" L 

Arsenid of Manganese. 



NATlIljftAL CI^ 


MINERALS. 


m 


iAm iflWgBtgARCABITES. 

H==5—G. I G*=6—7'4. Cowrie Atie or grayish. ' Contain iron. 


Sp. act 

2. lif. pcritomus, 


Leucopyrite, 
MispickeL < 




Genus 6. Pyrites., 

—6-5. (i—4-5j-6'l. ^^apoieioA^^J^ie. Co7i(am iront or iron and copper. 


Sp. 1. P. hexa^onus, 

2. P. rhombicus, 

3. P. cubicus, 

4. P. alliaceus, 
5..P. eriibesc(3ns,* 

' .6. P. pyramidal is, 


Magnetic Pyrites. 
White Iran Pyrites. 
Iron PyrUcs. 
Arsehid of Copper. 
Varieg'atefi Pyrites. 
Copper Pyrites. 


ORDER X. GALINEA. 

Genus 1. (JvpuiTEs.t 

, ♦ 

('ontain qppper. 


if=-2r>—4. G=4-3—: 

S*p. 1. C, cubicus; 

2. C. totrahedrus, 

3. C. rectangulue, 

4. C. dodecahedrus, 

5. G. rhombicus, 

G. C. lividiiS, 

7. G, selenicus, 

Genus 2. 
JI=l-5—1'4. «=-5r> 

• 

Sp. 1. L. selenicus, 

2. L- Rerzelii, 

3. L. cupriferus, 

4. Ji. dodecahedrus, 

5. L. tellurifenis, 

6. L. rhombohedrus, 

7. L. rhombicus, 

8. L. peritoinus, 

9. 1j. foliaceus, 

10. L. rhohAoideus, 

__list_ 


Pin Pyrites. 

Gray Copper. 

Bonrnonite. 

Tennantite. 

Vitreous Copper. 

Blue Copper. 

Selenid of Copiter. 

LimiTES.t . 

—8*5. Contain silver. 

Selensilver. 

Eucairiie. 

Stromeyerite. ■ 
Vitreous /Silver. 

Telluric Silver. 

Polybaiiic. 

Brittle Silver Ore. 

Antirn. Snlphurel of Silver. 
Sternhergite. 

Flexible Silver Ore. 


* Blushing} alli^dca to the n'ddisli fawnish the nuiicrnl assumes on exposure, 
t Kwtpoj, COM«f|* ^ * 

t Plom /iWm^^nS'alchemiBtir name.’^'silver. 
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Genus i 

n—^3:> u- 15 

Sp. 1. L. diatomiis,* 

2. LrtBerlliicri, 

3. lJovdiibpi*rii, 

4. L. Zuikoni, 

6. L. acrotouiiis, 

. 6. L. capillaris, 

7. L. BouKinifon, 

8. L. nlliarctis, 

9. li. bismutiferas, 


m < unifiin antmony. 
t 

(rrafj {ntymony. 
BeithicritB ,. 
Geocronite. 

Xinlcen ite. 
Jamcsonite, 

Peatheu Oi^c., 
lioulafigcrite. 
Arsenical Antimony, 
Kobellite. 


Geous 4*. Pm mbitrs. 

f 

\ 

II 15—3 G—fi*8—■^5 ('uitiain Idid. 


Sp. i. P. ciibicus, 

2. P. cobaltiferus, 

3. P. selenifcnis, 

4. P. pallidu'i, 

5. P, cnpro-selenicus, 

6. P. fusilis, 

7. P. albus, 

8. P. foliaceus, 

Genus 5. 
a—I—16. (.-i‘5- 
Sp 1. K. liexagonus, 

Genus G. 

11 f. HI— 

Sp. 1. B. leetangulus, 

2. B. acicularis, 

3. B. ihoinbohedrus, 


Galena, 

(^obaltic Galena, 

Clausthalite. 

Sdenid of J^ead and Copper. 
Selenid of Copper and Lead. 
AWewirf of Wlercnry and*Lead. 
TeUurid of Lead. 

Foliated Tellurium. 

El.ASMITES.t 

• 

I ■< Stuntute foliated 

Molybdenite. 

lil.SMITES.t 

'tuf /iimhh (Jvntinn hsmuth 

Sulphuret of Bismuth. 
Acicidar Bismuth. 

Telluric Bismuth. 


Genus 7. Zincitba. 

Gs=5*5—5’6 Contain zine. 

Sp. 1. Z. flammans, Riornte. 


f 

* Aw<f>s, « ifo//; jfjay antimony \v.is railed “lupus 
by tli( d\t hcK^t<4 

+ *EXfl»po, a plate of ’mHai ^ 

t Cimtractrd from bi^mntitrs, which ir drnved'i^m 


mctallo^ffe,” uolf of the tnetah^ 


biRmutum, 



of bisnmth 


NATtlRAL C 


Sp. 1. -H. allia^, 


N OP MINERALS. 
RARO'FRITES. 

C^tavn mettury. 

^elenid of Mercury. 
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G|^us9^|||^ 


ORDER XI.^l)ElilNEA. 
Genus 1. Acarpia.* 


t 

Sp. 1. A. cubrca, 

2. *A. dodecahedra, 

3. A. rosea, 

4. A. hexagona, 


MangaxMende 

Blende* 

VoUzite. 

Greenockite. 


Genus 2. CERA^iv.t 


li; w> 

Sp. 1. C. rhomboidea, Red Antimony. 

# 

Genus 3. Rubella. 


H=2—25 

I 

Sp. 1. R. obliqua, 

2. R. rhombohedra, 

3. R. Honda, 

4. R. pentoma, 


(w=5 >—ell 

I 

ATiar^yrite. 
Dark-Red Silver. 
Dight-Red Silrei 
Cinnabar. 


Genus 4. 


Euchroa.I 


2 CJ=.'l4--3 7 

Sp. 1, E. rubellti. Realgar. 

2. E, aurea, Orpiment. 


ORDER XU. THEIINEA. 


Genus 1. Sulphur. 

Sp. 1. S. pyramidalis, Native Suy>hur. 

r 

•'AKopvoSt ttenle; alluded to the difficulty of ledurmjr Uit* •»|KCies to (he inctaUic slate 
t Ceraaus, the ckygy tree! mallwiidiifa the color 
t ml&rrd V 
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CLASS III. 


ORDER I. PITTINEA. 

Genus 1. ^uccinom. ^ , 

—3^ (j = l—11 Tian^parent — lran$iveent Coloi huht 

Sp. 1. S. Klectrum, Amber. 

2. S. Copallinum, Vos^sit CopaL 

Genus 2. Silatus/ 


(j = 065—II Crybtallne 

Sp. 1. S. aciculans, Sckeererite, 

2. S. obhquu^, Hartite, 

3. S. selniccus, Hatchettine 


Genus 3. Bii umi!.n. 

« 


II"“0—25 G=0'^—II Amotphuus 

Sp. 1. H. flexile, 

2 B. fiaarans, 

3 B. aniarum, 

4. B. communis, 


boUd indu iduah opaqut , oi subOaiuhttem 

Mineral Caoutchouc. 

Ret mite. 

Gn yaquillite. 

Bitumen. 


ORDER II. AM’IIRACINEA. 

x 

Genus 1. Aniiirax. 

IjuMtre nnimtalltr 


Sp. l. A. bituminosus, Bituminous Coal 

2. A. lapideus, Anthracite. 

r 

Genus 2. Pcumbaoo. 

• huaiTe metallie 

Sp. 1. P. scnpiona, Graphite. 


* ^UaOfjut 



^i>feSCRIPTION OF SPECIES 


CLASS I. 


ORDER I. RHEUTLNEA. 


IIYDROfiiEN Ah R iTv drw tmci « 

Gctseous. G.=0*0694. Colorless. laodofous when pure. 
Refracting power 470. 

Hydrogen iff one of tho elementary mb'stance^ It burns with i pilt blue fl unc, pro- 
du( mg but huh light 

O t V. It H (> olved from beds of c odl 'in<l st ignant pondo 

CARBURET TED H\ DROoEN Arr n rki m « 

6rt/scoHv (J=:0’5S66. ColotleM. Odor cmpyreumatic. Its 
power of r^firacting light is expressrf by >504j that of air being I, 
(l)uloiig) 

Cotnpontion. 7'> puis of i iilion, md 2) of hydrogen Quins with i ^tllow flunc» 
giving out mui h light • * f 

Obs This gas may h< obtain<d from stngn int pondSj by stirring tht dl^dy bottom^ 
indistlun pioduced oy tiu d( compo«>iUon ol \ig( t ihlo substances it is joi^ abondanl 
in beds of (Oil ind oRon isbptb with much forci Item sin ill (ivitus in the Ulterior of coal 
inuiis, forming what is l(nn(M a blouii Vt i'fmouii, ( h uittuipK Co, I*few York,Dun. 
m so caucus i dischirge of aiis gas through a shuU sunk into thi ite rock, thit it is 
rnipln\ea &>r lighting tilt Milage Arasnmitir of $90 cubu k(t is filled m ibnut fifteen 
hours Tlu sliti conliinsVonsidanONc bituminous math r ind some thin coaly seam- 
Tins gasu'^ evohed at stvtral other placis m the sainoycounty, and m other puts of the 
State 


PIIOSl^RETTED m DROCtEN Aer'chosi iioricim. 

* Gaseous. .=1*761. Qolorless. Odor alliaceous, TasU 
bitter. 
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DESCRIPTI 



Composition, according to Berzelius, 
hrc on coining in contact w ith the atmovpheq^ 
(.)b* 4 Ihisisoni ot the products of vtgemlc 
in pl'U'i 


AliOGY. 

8 71, ^osphorus 9139 It takes 
dccomposiUoakiAod occurs m bogs and 


^ It 1 ^ ^uppoBC^ to constitute the phosphoric ni ^yj^W iflcd Jack o' lanterns 




' isULmURETTFB HYDROGE:^ AwPwFtDL** 

Gaseous. G =11912 Colorless. In odor and ta^ti 
to putrescent eg^gs 

Composition 'sulfur 9417b, hMirdgcn Burns with a pole bluish nd flamo.^ 

Obs Tins g IS \i found in all sidphurous mineral waters* and is also one of tlu g8J6Dl]B 
product^ of ^ ok inoi s , 

Itoccuis 'ihundintU it tin Soli it iris in Itily and ijnth lew cvciptums miybcpcr 
coiiid in I \f rv \ '>)( mi district. Tin \ iriuus sulphur waters of the iiuddlc and wtsUin 
portions of our cuiuitry iliound with it 


M 1 RO(tE\^ AhR VZOIKIS 


G^idkoua G,=9767 Colorless Inodorous Tasteless. 


Nitrogen ranks ampng the clcnunt 

It I xtuiguishcs c indli introduced into it, and is destructive to life 

Obs Till gas IS given out m gre it aburnliiict over an 6Xt( nt of tour or five acres 
m tr Uie town of noil's c N Y, and dso issues tlirough^ the \\athrs (rf the Lebanon 
Springs, which in not t ir distint Thi Ixbiimn Springs are tistclcss indhiveateni 
perature of 73° F, while othi r spnngs in the \ loinity Mtand it 53 1 he gas, iccordmg 

to DaubenVi ccmsists of nitrogm 89 t ind oxygen 10 6, pr atniosplicrie iir 50* and pare 
nitrogen 50 At Canoga '*'< nor i ( o NY then is another nitrogen ''pnng , 

There an many lonign h< ilitn s \mong them may be instanced the nuneral sprmgh 
of Cheltenhirn and Ifairowgate 

This gas i 2 i sup(>osi d to proi i e<l from i di i^oinposition of the atinosplu re, and the forma 
tion of nitric acid from lU ov^ gt n uid i sni ill portion ot the nitrogen 

« 

ATMOsPIlLRIf AIR Air iiMosputRirus 

Gaseous Colorless Inodorous Tasteless. 

9 

Ctmpoiifmn Nitrogin 79 oxvgcn 31 Supports lombustion and lifk* and is incom 
bustible 


( MIMONIC A( ID \i R f vRBOMci 

G 5245 Colorless Taste slightly acid. Ex 
citesA gWgent stnsation in the nostrils « 

Compovtwn, C arbon 37 b5, ox>gen 72 15 It < xtii^mBhcs combustion, and^destfoyb 
life « 

Oss T1 IS gas 11 ui ibundant product of voleanto countries 

The Giotto del ( anf, near Naples, is a eonstant source of it This anittU cave vt 
situatfd nr ir lake Albino the snpposed entir ot an aneient volcano, on whose banlm 
thin now exist th« naturil w mn hiths of 'sin («innnio The carlxmii acid may pos 
bibly ansc from the formation of sulphurn acid by voleaiuc hCat, and the censequent da- 
cornposibe0 Carbonate of hnie 

C irboiw head is evoWed in largt quantibcs from il) r b ilybdate miperil waters laara 
tog 1 and* BaUstonlSl^tu^^ are its most ihundan^ipurrcs m our owi||i||hintry The mine 
nt wat< re of G^paoy are famous is ton ign lohwhCH 



^LPHUROUS Ai®). Aer 


Gaseott^, 

ptin^eut. 


uJHb, 


SULPIIUROBUS. 


Ttilnard. Colorl^i-, acid, flfer 


accord iKjp^eriPbs, ^phur 50-144, oxygen 49-8.56. It disBolves 
Conning Mution, whiiph reddens vegetable blues. It destroys 

i^inguisly-s coinbartion. „ 

OiuL^^ulplinroiiH acid i^^l^undE&tly cv«b»from most active volcanoes. Thesulphur 
about volcanoes is often t)ro4QC^ uic of^tbis gas with sulph^rettcd hydio^n, 

•adcuoBimn 


a mutual dccompouthm ^d-a^det^sinbn of sulphur, 

of^uaed. 




urouH acid is 

« 


for bleaching. 

MURIATIC ACID. Akr muruticus. 


Gaseouff. G.=1'2S4.7. Colorless, SmellpangmX. JVwf/cacid. 

ComiHUt^ion, Hydrogen 2-74, chlorine 97-26, Berzelius. 

Otw. Muriatic acid is one of the constituents of the'dense smoke that issues &pni vol¬ 
canoes when in a state of action. It is sometimes found in solution in creviopi;about 
volcanoes. 


WAXpR. Aai'A LiMpiDA. 

orless. Itiod/orous. Tasteless. 


,1 


Lifuid, . 

Water becomes solid at .S2° F., and forms ice or snow.' In the solid state,'it has a me¬ 
talline structure, and in the oondi^on of snow, often presents commund oryMals, having 
a .stellated foom The angles of the right rhombic'priamxsomposing mem are 120° and 60° 
Composition, Oxygen 88-94, and hydrogen 11*06. 


SULPHURIC ACID. • Aqua sulphitrica. 

lAqiiid. G.=1‘85. Colorless. Odor piuigqht. Taste\ in¬ 
tensely acid. 

Compo9ition tlie anhydrous apid, Sulphur 40-14, oxygen 59*58. 

Ous. This ai id, in ti diluted stj^ , has been found in the neighborhood of several Wd- 
canocs. According to Profcssoii&LldasHari, it ocQprs near Sienna, in the cavities of^e 
small vnlranic moUDtam named ^ocolino- Pictet asserts, also, that he has distilled it 
(ruin a cavern near Aix, in Savoy. Thcnard, however, expresses his doubts whether this 
ucl<i is ever found in tlic free state. 

28 


’ ORDER II 9TE!g|N 


S Vciot ^ BOKACIOUM 

J)oi Kir Vcid Hev*8 

In small scales, apparently siK-sidcd tables, and also in stalaotltic 
forma, composed of small scales 

G =1 48. Lu6iTe pearly Coloi white, except vhen tinged yel 
low by siilpliiu , sometimes giay. Feel smooiK and unctuous. 
Taste acidulous, and slightly saline and bittei 

Campiviwn BoMeic ucjcl 51) IB, uid T^ttir 4)62 llu )iitive dirtitle S'Ut, ar 
cording lo KUproth, (Bed ui, S7,) contains mcf Ji inic iUy*miJn d ttulpli itc ol magiic ii 
*ind iron bulphiti d Inni s he i, r irbon it< ol hnic *ind iiluDuni • Erdrii iml has ctiti d 
(J fur Pr f h \m 7, *<) th it sissolm rout nils )lHpir<(nt bv wii^litot immonii, ind 
instead of bt-mg pim brncir icid, that it is ilK»rtti of 'iia«u*ni i 

It fusts m a c indie, ind it first tinges thcfliiac grten, buttliisi )lor disuppoir^ uhen 
the\iit(rof erjstiHi7dtion liIS 1 v^poritid ^\llcn (ooled thi globul has a gliss^ tp 
petranri indisopirjiK it m\ gjp-imi ispn sent 

Ors I his sp(< i< s Ii is been loitnd iinst ilxiiifl intt^ in (hi f t t rrt\ul in ) otir ol th 
liipiM isl s when it loiiiis I thm 11 \( r on thr sulphur ind <iiuund (li< tuimrolis orixils 
of the '‘Ulphiin oils c vbal itirins Ihi hr 1 licalhi known \\ is i city in Sirnni 

Itdlv, fioiii w h h pidice it deri\ rd its n irii s i^^sr hii 

The hot \ tpr rs it the 1 igooii or Ixj hng pnn ^s r 1 I'lisr in^ noii st I irgi !y of Ixw leii 
d( id I'hi > ijvirs ire in idc to piss throiyh w iter whnii ihsnrhs th« lxrun ifid Ihc 
w iters ire thi a i v ipoiati d by me tns of thi sti na iioin tlu springs '1 hi s< ligoons yield 
from 7 1 ) s thnisdnd pounds froj per diy Ihi botacie acid thus obtiinrd W m large 
cr>BtaUine flakes 


VIlsV NOT S V( n> 11)1 M \RsFNOsI M 
<)ruhriral \rsriiir \ri 1 Vrseni m \fiil Wliilf trs nr \rsciikkl fh of (heOermans 

Pnmary /b?/n, the regular octahedion, fig 4, V\ I It occuis 
usually in minute capillaiy crystals, stcllaily aggiciralcd, in^vesting 
other subsl uirr s AUo in botryoidal and stiilactilir masses 

H.= l 5 O =r -3 698, Roget and Dumas. vitreous or 

silky. Streak while. Colo/ whitQ^ occasionally with a yellow 
ish or reddish tinge Traaspaient—opaque Taste astringent, 

sweetish. 

ComymUon iccordaifr(o Berrihus, Anunir 7 -)ftl uxygenSllO 
Beiorsttib blowpipi, it is < omph t< ly va|atih/ed in white fumes In the intern il flame it 
blaekflMb nyeifiS an ilh ici oua odor 

It ii hot water Sulphuretted hnlmcn causes *i yellow precipitate 

Om. It {• jNhid accoihpanvmg ores of aSwt . lead, and arsenie, at Andreasberg, m 
the Hartt, and has probHHy been formed by the decomposition of some of tlie above 
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Rp6cieg. It QQ^prs also at JoaGhimj ^ in Bohemia^ at Kapnik in Hungaiji and in the 
old minc^ of in H|a;^u. 

Tt dil!('rs rhnijhlttfjV|^ whicli it much resembles, in its solubility. Phannacolite 
is insoluble. .Aic'ldflMSS®. •' * ■ „ 

)RAX. Borax obliuvus. * 

Tbiaal. Zda. BIborate or i:foda. 

4 ry rhomboidal prism ; T : 

6', M : P=S0°. Secondaty form^ M : e= 

1340 * 6 ', e : e=S8° 9'., a: 5=120o 23'. Cleavage n >- J I 

pax^tel with M perfect ;* less so* parallel with e. 

Obftoound crystals ;* composition parallel with M ; 

P: P'=14Go 50'. 

H.=r=2— 2-5. G.=l*7ir>. Lufitre vitreous—resi¬ 
nous ; sometimes earthy. iStreak white. Color 
white ; sonictiinos grayish, or with a shade of blue 
and green. Translucent—opaque. Fracture cou- 
choidal. Rather brittle. Taste sweetieh-alkaline, 
feeble. 


M 



ro/w^.j.si//on, S<>da IG 37, lK)racic acid 3K*53, water47’10. . 

IntuiiicHccs IfC'lore the blowpipe, and afti nmrds fuses to a transpaitflllt globuloi called the 
glass of borax. It is soluble in water; the >>oIution chai^e.s vegetaUe.blues to green. 

Obs. ' Borax was origin^llyobtained from a lake in Tnibot, fifteen days’ journey from 
'PisiKilundip, the eopitifl. The water eontuiiis Mth borax and eouunon salt; and being in 
.til (levated situation, Is frozen the greater part of the year. The borax is dug in considc' 
r.iblc masses Imin the odires and shallow jiarls of the lake, and in the course of a short 
lltjie, the holes tlms made are agiun filh'd. This crude borax was formerly sent to Europe 
under tlic nanie ol lineal, and there purified. It has also Ikth found at the inine.s of Po- 
in Peru. It oeeurs aKo in ('c^lou. 

'I’his salt ih t'lnplo^ed in several metallurgical opemtions as u Hu\, is sometimes used in 
♦ he niiUiufucluro u( glass and gems, and cxU-nsively in the proeess of soldiring. 

FEATHER ALUM- Aujmkn Pi-umobcm. 

Alunogen, Jhudant. Neutral Sulpbatu of Alumina. 

Usually ii. delicate fibrous masses or crusts; also massive. 

H—2—3. Lustre vitreous -silky. Color white, or tinged with 
yellow or red. fciubtranslucent—subtransparent. Taste like that 
of common alum. 

Comftosition, according to Boiis.singault, (Ann. (’h. Ph. xxx, 109,) Tlurtwcll, (Berz. 
Jaliri>b. X. 17H,) If. Uusc, (Pogg. xxvii, 317,) and Rammelsbcrg, (Pogg. xliii, 399,) 


Stdphiiric Acid, 

RioSDldruia- 

•3tv«) 

Milo. 

10*31 

Brown ('oaJ 
Copiapo. FrU'sdorf. 

36.97 37*380 

AiumSIate' 

nesrOldaden. 

35*T40 

Aluiiiiiia, 

16*00 

14*98 

W63 14*867 

12-778 

Pn)tovyd of Iron, - 

Prot »ydufManganese, - 


a-463 

0667 

1*018 

I.im 

Vlagi. -lu. 


3^ 

-A_ (M49 

(»*640 

0*273 

I’otash, 

- soda, M3 

-potasli, 0*21.7 

0324 

Water, 

46*60 

40*94 

‘44*61 45*164 

47022 


9^13. 

97*3(1, H. 

. 90*24,;?o#e.I0f)*238,/ffl//j. a8^432» t 


Obs. to be the moft common alunvin nature. 

Hie alunof^ ot B^iudant corresponds^^ it in compositUn. It it bodi thb result of 
volcanic action and of the decomposition m pyrites in coal di|^ct.<i and althn shales. 



216 DESCRIPTIVE JJINERALOGY. 

The Brown coal deposits o^friesdorf; near Botm.^^d of Kolosoruk, near ^liO) th® 
slate of PotsoRappel, Jiear D^sden, and of^o CordiHj'ras,/near Saldana i^'‘y(dunibia, the 
volcano of Parto, S. A., of Milo in tboJ^h)cian Arciii{)clagOt 'l^ the piofidnee of Copi- 
apojjn Chili, arc some of i^^reugn Iqcalitics. ' ,'l> 

Father alum oe.e.iira in ft | p^^cenec8 in^nuhlbc^k^B8 loctdi|aflft M tooi|ifont oitf country ; but 
this species has not been disting^Hcd from the true ali^,. C5sfskill mountains, ex¬ 

tending four miles north^f the Clove pa^s^ef^^ocesMln nrgiUttcwus sandston e} 
stalactitic Inrms in the'ei^nc mountainsspothi^^lroin'Caira Tfative alum occuiff90>ftt 
Sheffield, Mass. 

POTASH ALUM. ALiruKN offici.naj.i:. 

Primary form^ the octaliedron, fig;. 4* PI. 1-. Cleavage imper¬ 
fect. Generally ill fibrous masses or in efflorescences. 

H.=2—2*5. ’ G.=l*75. Lustre vitreous ; the fibrous varieties 
sometimes pearly ; occasionally dull. iS'frcaA: white. Co/or white. 
Transparent—opaque. Taste sweetisli-aslringent, and acid. Frac¬ 
ture couchtfidal. 

CompotUionj Sulphate of alumina Sl*75, sulphateof potash 1100, and water 2y*12.5. 

Melte, before the bIowpi|Mi in its water of crystallization, and iV )ths up, producing a 
spongiform mass of anhydrous alum. It is soluble in from lt> to 20 times its weight of 
cold, and in little moif tlian Us weight of boiling water. 

Obs. Alum generally occurs in efiiorescences on argillaceous minerals, and more par¬ 
ticularly alum slate.’ Whitby, ip Yorkshire, is one of its most noted localitiM. Iti the* 
brown coal, at Tschcrmlg, in Bohemia, it occurs in layers haivmg a fibrous struc^]^ It 
ha.s also been obtained at the volcamws of the Lipari isles and Sicily**. 

Alum is. a very important material in the arts. It is used in the manufacture of leather, 
in dyeing, disc as a preventive of putrefaction. Large artificial crystals of an ocUihcdrul 
form are obtained without difficulty from a saturated solution. 

SODA ALUM. Ai.i mkn sodili m. 

Sullataritc, Shepard. 

OpCLirs in fibrous crusts ; fibres minute. 

H.~2 —3. G.=l-88. Lustre vitreous—pearly — silky. Streak 
while. Color white. Outer fibres subtranslucent or opaque ; inner 
usually transparent. Taste swfeetish, astringent; not ditfering from 
that of common alum. 

VonjHinttion, according to Thomwm, of a specimen from Mendoza, 


Sulphuric acid, 

37*70 

Alumina, 

1200 

Soda, 

7-96 

M'atcr, 

41*91} 


It is much more soluble than common alum. 

Obs. It occurs at the Sbifataras, in Italy, and many of the natural warm bath%of that 
region; also in the Province of St Juan, to the north of Mendoza, on the east side of the 
Andes. 

MAGNESIA ALUM. Ajjijsx.v magnkhicu.m. 

Structure fibrous ; also compact. 

Lustre shining. Streak and Color snow-white. 

rnrnjunWrTT. accordingHoStromeycr, Sulphate of iiliim^''38;398, sulphate of inugi^a 
l0'820i,^M|^.of manganese 4'.V17, water 45*7.39, chlofid of'potassium 0*205=99*7 Sk 

Ojit^pMV^ thfr4^>r of a grotto nearC'apc Verd, in Southern Africa, Uttiic degthof 
fi inch^ of ffio grotto is a reddish qwrtEosc conglomerate ccgitaming mafrgu- 

nesfl and - It rests ^ a bed of Epsom Mt, I ^ inches thick.' . 
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The Picki 


Mr. A. A. Ila|Pi appears W^beamampsian alum, i^cording to Mr. 
Hayes, it teO|[»;i^ a o^idcrablc proportion i^ulphato of. magnesia and i^ganesc, with 
some phnsphdro ttcidl^w 6bl^ie> which are^l^ly acoi^ptal injrredientc. The author 
M informed, in a coqBffl^iB i|ij^|;^ qnirom Mr. Hayes, that p^Jajifemon’H analysis of a i^eral 
supposed to be »*“* must have been on 

another mineral. Dr. ^laSoElb^^lum he cx^incdto./cohsitd of sulpbuhc acid 33'95, 
akmuna 22*5.5, sulphateTj^ 'apda-lrW, wi^ 39H^=iQl^‘ 

""^k^Pickeringitc codlM'^fr^ Iqui^ue, A., and occurs in white columnar masses, 
ig of long silky fibres. 



p. 

•k 


• AMMOWIA ALUM, ‘ Anu^xEN ammonucum. 

9 ' 

Structure hhrons may. be obtained in regular octahedrons by 
solution and evaporation. 

H.—1— 2. O.=l*50. Lustre resinous and shining. Streak 
and Color grayish-white. Transparent—translucent. 

Composition.^ according to tlio analysis of (Bruner, (Gilbert’s Annalcn, Ixix, 54f) 

Sulphuric acid, 33*682 

Alumina, 10*750 * . 

Ammonia, 3*6 W 

Water, .51*000-99051. 

Oss. This mineral has the general appearance of common bltzm, and when heated 
cxhilntB the same phenomena. It occurs at' Tuckerroig, in Bohemia, and was first de¬ 
scribed by Von Herder, id ‘1618. 


IRON ALUM. ALr'MEN KKBROSUM. 

Alumina-Sulphate of tron. 

Fibrous or feathery crystallizations. Lustre silky. Color yel- 
iowish-white. l^aste sweetish, astringent. 

Co7npfisition, aecurdiiig to Riiniinelsbc'fg, (Pugg, xliii, 401,) 

Sulphuric acid 36*02.5, alumina 10*914, prulo.\.yd of iron 9*367, magnesia 0*235, potash 
0*4:14. w.it.T an ‘ loss -13*02.5=100. 

'^his rorn-sjMMi-ls with the composition of the alums. When heated it loses water and 
becomes red. 0(lu-r ruiuiKHinds of sulphate of alumina and iron have been analyzed, and 
.show very varying results. Two by 'riiomsoii gave 


^ { 3.5*60 , A S 

Sulphuric acid, < protoxyd of iron, < 


f a-Js 


'Phese and others may bi? mixtures of iron alum with sulpliatc of iron. iv 

Osa Resembles feather alum in appearance and taste. It occurs at Bodenmais, and 
at the quicksilver mine-of Moorsfela. The sp<*cnncns nnaly'^eed by Dr. lliomson were 
from the eoal nuncs at Uurlet an<l (’uinpsie, near (ilusgow. 

Prof. Beck considers a salt of iron found at Kossvilh'. Richmond Co., X. Y., as an 
alumina-sulphate of iron. It occurs with lignite and iron pyrites. 

.MANGANKSE ALUM. Ai.i.'men manoanoscm. 

•t . » 

.%«*«, I’ugg. Ilausmann and Stramtycr^ Berz. Jahresb. 1835, p. 19^ 

''VV'"*.- . • w'.”' 

"ibrous crystallmtions like amianthus, with a sill^ ;}ustre. 

Ta9.t,e and .splubUity like comi^ii alum ; but system of ci^'^liza- 
tion probably .different. ' 5 
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Compoaitiont according to Apjohn, ' 

Sulphuric add 32-79, alumina 10-65, protoxjd of manganese 7*3dy sulpluM^ magnesia 
1-08, water 47'60=99*^ ' ‘ V . ‘ 

' V 

\' ')■ •, 

GAY-LU$SITE. * Natron GAy«Ltpiu!f^{llir 

, . - »'• 

B9%»9VHg9Mlty Ann. du Ch. et do Ph. zixi, 870., HenU^prismatfc-Kul^nc-Halold, M. 

Primary form^ an oblique rhombic prism ; M: M=68P m 
P : M=33° Siy. Cleavage parallel with M perfect; parallel with 
P less so. Usually the crystals have the edge c truncated. 

H.=2—3. G.:zzl-92 —1*99. Ltistre (obtained by'fracture) yit-- 
reous. Streak grayish. Color yellowish'-white. , Translucent. 
Exhibits double refraction. Fracture cohchoidal. Extremely 
brittle. Not phosjiliorescent by I'riclion or heat. 


Compo9ition.\xs d<'tcrinincd by J-ll- Iloiissingault, (Ann. <lc Cli.vii, 2d scr. 488, 1843,) 
is as follows: 


Carlxinalc of soda, 

34-5 

Caibonatc of liiiit*, 

33-6 

\V ater, 

30-4 

(’lav. 

1-H 


Heated in a matrass, the cr} »tals decrepitate and become oparpie. If then submitted to 
the action of the blowpipe, it 1’us.es rapidly into an opuqiic globule, wliich is neurlyrnfusible, 
and has an alkaline In nitric acid, dissolves with a brisk effervescence, and by 

spontaneous evaporiilioii yulds crystals of nitrate of soda, lioating in a solution of nitrate 
ol lime. It is partiall} .<olnhle m water, and reddens turmeric.' 

Obs. This mineral occurs m abuiiduiicc at fainiiiulla, near Merida, in Maracaibo. Its 
cr}'stuls are dis>eiiiinalod a( tlu bottom ol u .'>niall lake, in a bed of clay, covering troniu 
In allusion to its crj-slalliiie iorni, the natives call it clovos or nails, and distinguish the 
trrma by tlic name urao. It us named by llous.smguult, in honor ol the celebrated 
Frcncii chemist, Gay-Lussac. 


\ATRtt.V. Natron kikloiii>ci''ns. 


Hdmi'prisznatic Xutron-t^alt, .V- Carbonate of Soda. 


Primary form, an oblique rhombic prism; P;M=71” 17', 
M : M—70" 28'. Generally occurs in ellloresccnt crusts. 

Il.rrrl— \ o. G.—1-123. Liistre vitreous—earthy. Streak 
white. Color white; sometimes gray or yellow, owing to the 
presence of foreign ingredients. Taste alkaline. 


Compoailion, according to Bcudant, 

From Delirczm. 

From Egypt. 

C.irlionatc; of soda. 

7:i-6 

74-7 

Water, 

13-8 

irKi 

Sulphate of soda, 

10-4 

7-ri 

< 'lilorul of '-odium. 

2-2 

3-1 

Earthy matter, 

— 

1-4 


Effervesces strongly with nitric acid. Effloresces wdieri exposed to the air, giving out 
its water of cryslalliziition. r 

Obh. Debrevin, in tlnngary, according to Klaproth, (Oeitra^ ui, 83,).ai^ 

also at MnHpMloVO, near NapU-s. It is obtained in largOT qoti^ties at Wc soda lal^ 
of EgtO^MAer localities exist in Asia und South America. 

'.■V 
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TRONA NATHp^rjBRMANtNS. 

Priam Trau^|rflii JIf Btsquicarbonktaof Soda Filnnatfc Ndtron i I rao 

Pitmary forin^ a right rhomboidal pnsm • M T= 103 ° 16 '. 
occurs m fibrous masses consistinit of a congeries of minute 
cr^tals. 

H=2 5—3 G.=2*ll. Lmtrp vitreous, glistening Coltyr 
gray, or ycllowlsh-white. Translurjent. Taste ^kalinc. Not 
altered by exposure to a dry atmosphere 

• 

Compoaiiion,’xccorAmg Xo Klaproth (But m Carbonic acicl JP, v»d<i 37, water 
22 5 sulph kte ot s )d 1 2 5 10(1 

Obh Io this sjMcjis Iwlong^s tliL nno tniinil it the iKittom of a Hki m Miracdibo, i 
<! ly i> joumity fn III Mindi m South Ainuu i lh( spiuincn in il\/rd h, K1 tpr itli Cdm< 
from till proMntc ifSiickiniii twodiys joiirn > Iroiii It/zm Vlrick It is iou\)d it the 
loot of i inountam md forms i rru5t, var^uijr iroiii tin thukness ot an inch to (hat of the 
bitk of a knilc 


COMMON SVLl sm cuuuh 

liczafaedral Rock Salt, Jtf litlj RockSiU Mm \ rf sodi / < Itlori^ of ^odium K&turlich 

Kochsals, IF '^Uin8Bt2,Z. biuleMunati. i/ '*ii cubicum, Ifert ''algemmat 

Primal y the cube Secondaries^ figs 2, % 4, 5, 7, 10, 

PI. I pautllel Avith tiu piimaiyiaces Imyeifeet crys¬ 

tallizations^ massive Stmeture roluinnai oi gianular 

H =2 G ^2257 IjUsU t aukous aSV? eaJ Avliitc Color 
Avliite, also sometimes yellowish, and lecldish oi bluish, olttn col¬ 
orless 'Pransparent -tiansliicent /’irtc^i/reconchoidai Rather 
brittle. puicly saline 

It consists cs ent illy ft ihloridol sodium fthlorint 59 5, md sodium 40 5) but is 
(onimonly inixi d v, ith sm ill portions ot sulph itc ot lunc, < blond ol r ik luni, and clilond 
ol mifrncsium ^ 

It dissolv s 1 \(l ly m three times its wiighL of w itir It attrirts iiKistuu but is 
unrhingrd in i dry ilmosphtn When hiattd it iisutllv dLcupititis with violence, 
owing to the w itu iHtWfiui tiu lainuiT 1 lit n itivc rock sdt cuntunm,r no water, fu&ts 
it a i( d he it will) )ut dt c repit ttion ^ 

Obs •Commms'ilt nsii illy ot c ms mtvfcnsi\< but irrognlir beds in rocks oi mtu us 
ages, assonit<d with gypsum, polyhiliU, cliy, suidstom, and calciieous spir, also 
dissolved and 1 irimug silt spimgs 

In l^urope it lisuillv o(< Ills m the luw nd sandstone or issoeiattd with red mirl lut 
It IS not conluu <1 to these rtuks VtPurhiin NoithumlM il md and I uccstcrshiic Ing 
land silt springs anao him tlu cirlomtirous suns m the Vl( s some salt works an 
pupplu d tioin oolitic rocks the lamous mme s ol ( ailnm i uul \\ i lic/ka uc !\ ti m d fho 
former to tlu green siml luniutiem md flu lifter to lirtiirv roeks 'sill spnn.,s also 
occur 111 veilr unc regions In tlu Thnled Mites the sdt biines mostly come trom the 
sandstones be low the toal It also occurs is cftlniese cue e s over (he dr> prunes of the 
Kexk} mount euis, and Cihiomia, md m most de scit or seniiikscrt itTions there are 
treque nt salt I ikes 

TTu pniie ipal mines of Eun^ an at M uhrrka m Polind, Ihevu. ol the S il/kaumur 
1 ^ m Upper Austna, laciul* Halit in inNilzburg, Uall, in ^i l}roi llLX,mMiit^er 
, md NotUiwich, in Chefl|uit Vt tin 1 ittor pi ire it oce uis m i bai»i)i*ali»ped <1^ 

lad IS arranged ui spheroidal masses, Irom 5 to H icet in di in)otcr> which ate composed 
of cemcentiie coaU, and prest ut polygonal figures It is but httk contasuoKted w ith 
imphhtiMf prepared for uae by mwely cmshing it between iron roQvs At the 

\iistnan mint^'^hcre it contams much clay, the bait is ehssohed m large chambers, and 
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the clay t)ius,[^clpitated. After fen d^s or a rortm{;ht, tlio water, fulh^M^lirated with 
tliR salt, U codM^cd by oqucduclM to evaj^onting hoiiscH, und '^^ chanMn^^ftfler being 
cleared out, are again filled.. • , 

It also occurs in the sandy T^ons of Africa and lVrsia> wjuve it has msnlted from the 
evaporation of salt water. A ^utifid [;pre white variety notf Lake Mareotis, near 
Alexandria, Egypt; at a diatance it resembles a bank of mow; ' • . 

In the Uuited'ptatea irlias been found forming large beds wifii gypsum, in Virgii^, 
Waslungton Co., 18 miles fn)iii Abingdbp^. and in the Salmon ^iver mts. of Oregon. 
Brine springs are very nuituTou< in the Middle and Westem States. The most fol&us 
of these springs are at Snlma, jn X. Y., and in the Kcuawha and Muskingum Vallejts, 
Ohio, and in .“Kentucky. The salt water is obtained by boring, and raiseil by means of 
machinery, and U^nce conveyed hy fn^ughs to the boilers, where It is cvap^traled lisually 
by the direct application of futilieiai heat: soinetinic^by the heat of steam, and occat^n- 
ally by exposure to the heat of the siin. 

following tabk* by I’rof. Re<'k {ytinfrahsif of Neiti Ybrit, p. 1 lily gives Uio amount 
of brine required for a bu.>hcl of salt* at the principal 'init springs in our country: 


Boon's Lick, MLssoitn, 
Conemaugh, Penn. 
ShawReetown, III. 

Jackson. Ohio. 

Lockhatt'.s, Mis.s. 

St. Catherines, Upper (.'anada, 
Zanesville, Ohio, 


Halls. 

l.-iO 

Kciiuwh.i, Virg. 

Halls 

7,5 

SOU 

tiVaiid IlivfT, Ark. 

80 


Illinois River. Ark. 

80 

213 

Monfe/.nina, .V, Y. 

70 

IH) 

(hand iiiipids, Micji. 

50-60 

l->u 

Aloskinguui. Ohio, 

50 

3.5 

Ouoiid.»ga—old wells, 

New wtUs, 

40-45 


30-35 


8ca water at Xantucket gives a bushel of .salt for every 350 gallons. 
Compoaitinn of New York brines, according to Beck, ’ a 



Symnine. 

old well. 

Liverpool. 

Carbonic acid, 

0 007 

(HIO!) 

()-no7 

Oxyd of iron, silica, and trace of carb. lime, 

(H)02 

IH)01 

0-0143 

Sulphate ot htiie, 

Dali}) 

0-172 

(K104 

(^irboiidb’ of hmc, 

(HU 4 

0-017 

0-013 

Chlnrid of magnesium; 

0-0 k; 

0051 

0077 

Chlnrid of ealciuni, 

O-OhS 

O’lOt 

0-172 

('hlorid of .sodium, (purr s.ilt.^ 

J3-233 

14-002 

14*285 

\V iitcr, witli a trace of organic matter, etc. 

b(r()40 

H.V341 

854)39 

GLAUBER'S S.M/l’. PirR.\j.fM GLAi oKnuM M. 



Pri^inatlc Glauber .Salt, M- Sulphate of Soda. Kxantba]a->e, lieudant- 

Primanj form, an obliiiue rhombic prism. Secondary form, 
M: e=133‘^ I5i' e: e=;&li' 31', M: £=104''' 41', M : c=:132" 4', a: a 
=93'’ 12', M: 'I'—72- lo'. 





^ excrescent crusts. ... 

.6-1=1 *481. Zrtwrrc vitreous. CWorwhj^\„Trans- 
parent—^paque. Taste cool, then feebly saline and 
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Compaititim» accoVtiing to llio analysis of Rcuss, (C/hem. Med. 3csch- dw Kaiser Fran- 
zens UudogCg^Irrt. 1794,) is, Sulphato«of sOda 67*024, carbonate of 6o^K'333, chlorld 
of Hotliiim chlflrid o£ calcium 5*C43«sl(W.000., The artificial salt contains'10 

parts of wutef/nnd the salt hut 2 puha, as in Boudant’s ^Exanthaloae, wliich con¬ 

sists of sulphuric aeid!*^Wf|l!Ma 3*'>'0, water 2^8, (Vepi^ild.), 

Oss. It occurs at'-ideOiAhifd Halstudt,, in Ajortria, alsb'in Hungary, Switzerland, Italy, 
Spain, &.C. At Kuiluai on' Hawaii, Sandwich it'occinti ubimd^pitly in a caYsm, 

andjui constantly forming? ^nr the action of volpani<^h(-at and gases oh salt water. It 
fimd efflorescences wi^ other salts on the limestone below the Ocnessce Falls, Roches¬ 
ter, N.Y. , _ 

'Phe artificial salt was first discovcnul by % German cliciiiist by the name of Glauber, 
and h«ncc its name. * • ' • 

' ^ ' THENARDITK. Fhjralum TiiKNAiyirA.NLM. 

* 1 . L. Casasern, .Ain. de Ch. ct do Fh. xtxii, 311. 

Primary form^ a ri^ht rhombic prism, %. 72, PI.^11, M : M~ 
125'^ Secondary formSy figs. 75, 76, PI. (I. Cleavage perfect 
parallel with the primary faces, most so parallel with P, 

H.z=2—2*5. fi.—2*73. ‘ Lms//'c vitreous. Co/or white. Trans¬ 
lucent Hecomes covered with a white powder on exposure to the 
light. 

■ "V ' . 

Compopilhui. aw^prdlng to Casasecu, Anhydioua mi^hafo of soda 99*78, carbonate of 
soda 0*22.' ' It IS wholly soli^lo in water. Colors thclli^wpjpn flame deep yellow. 

< )b!=. The OTil)' kn/^wu locahfie.s of this mineral is Es^rtine. in .S|jain, a place .7 leagues 
from -Madrid, .mil 2* fr<»m AranjUez. I’lic water cxude.s from the liottom of a basin du- 
rinff winter, and Iwcoming concentr;Ued in the summer season, dejwsif.s cry’Stals of The.- 
iiardite. ’ Tlus^speries w’as named in honor of .the celebrated French chemist, Thcnard. 


KI*S()>I SATjT. Ficr.\li;h iinoMfuci'M. 


PrUtnfltic Kilter Salt, ./!(. Siilithate Of 

Primary form^ a right rhombic prism ; M : M:=:90^ 38', fig. 72, 
PI. II. i^lecondiiry forms^ fig. 75, PI. II, the planes e being en¬ 
larged, and the acute lateral edges also replaced. Other crystals 
have, in addiiion, the obtuse lateral edges truncated. Cleavage 
perfect parallel with e. Imperfect crystallizations^ botryoidal 
masses and delicately fibrous crusts. 

H.:=^-25. r».— i*75l. Lustre vitreous—earthy. ■ Streak and 
color wliite. Transparent—translucent. Taste bitter and saline. 


ContMSiUimi w’hcn pure. Magnesia Ifi’TO, Buljjhnric acid 32*40, water ,50*90. 

It deIiqup!«ceH boibre Ihc blowpifK', but is difficultly fusible befoit* the water of crvst*dUi- 
/atiun is driven off.- It is very soluble in w^ter., It does not ctfervesco with the acids. 

Oss. This sail is si frequent ingredient ip riiinenl waters, and silso occurs often as 
efflorcscd’nccs on rocks. Ip the former state it exists at Kpsoiii, wliosi' sjirings h.i\e long 
bt'en famous.^ This place, origiiially luuncd Ebshaimis, gave the iiiunc to this s.ilL At 
Idria, in Cuniiol.i, it.oecurs In ifilky fibres, smd is hnicc eulleil hairiali by the workmen. 
It is iilsi» obtained at Hie gypsum quarries of Montmartre, near Paris, at Arragon in Spam, 
in the Cordillera of St Juan in Ciiili, and in a grotto in Southern Africa, ivlicre it forms a 
layer IJ mrhi'S thick. 'Hie salt from this last locality wAis ^alyzed by Sfroincycr, and 
found to contaui sulphate o^^il^Wiesia 42*6.51, sulphate of manrancse 07*667, u^tcr 49*243 
1*564. Tlife roof of Ih^ is h quarlzosu Conglomeratci^lmntauiuig and 


p^^s. . ■ , ‘ 'y, v'Vf‘ 

fiooieof the liincstoiic cafes I^ntucky, Tt'nncssec, and Incflog^ ^g^^-.mmiy 
inntdii^ w^Epsom s^, m ntinute orystaljj, mingled with die ' In the 

*' “Kentucky, iiadhfercs to die roof ih looseinosses like snowballs.* Itefflo- 


Mauimoth On 
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rescps from the calcareous sandstone, ten miles from Cocytnans, on the eut face of llic 
IFeidelberg, 

MASCAGNINE. PicRALu*('vuLCANictrK. ” ' 

Moscagnin, KarsUn. 

Primaryform, a rhombic prisin. Cleavase parallel with the 
longer diagonal. Usually in mealy crusts and stalactitic formft 

Lustre of crystallized mascagnine, vitreous. Colpr yellowish- 
gray, lemon-yellow, 'rranslucent. Taste pungent and bitter. 

Convpositimy Sulpluine acid j'l 'Jj*, uuiinonia water S3‘91. It dissolves readily 
in water. 

It occurs about volciinors, In the fi'^.'-urcs of the lava ; more p^icularly at Etna, Vesu¬ 
vius, and the Lipan Isles. Ii was iiauied in honor of Prof. Mascagni, its discoverer. 

« 

t APirriiri'AJ.ri’K. Picrm.im Vesumaxu-m. 

VcMivian Salt, bond, yiiil. Trane. 1813. 

Primary form o{ artificial crystais, right rhombic prisms; M; 
M=112° S', a : a~106° 4(V. It has been observed in nature only 
in a massive state, presenting imperfectly mammillary forms, which 
are sometimes composed of concentric coats. 

H.==:2—'I. G.=l*73l. Lustre vitreous. Color white, some¬ 
times tinged with blue or green. Translucent. Taste saline and 
bitter, disagreeable. 

Compo^Uiony according to an mia!y''is in the Philosophical Tfansactirms, 1813, 

Sulphate of jiolash T M, sulphate of .soda 18'ti, nniriatc of soda Idi, iniiriatc of ainiponia, 
copper, and mm .V4----lh0. 

It fiKcs readily before the blowpipe, without intumcscenoe, Hntlefiervescc.H strongly uitli 
sulphuric acid. 

Obs. Its ordy known loeulify ia Vesuvius, where it occurs ujwn the lava in masses, 
often an inch or more in thickness. • 

Aphthitalitc was .so named froni a^Sirof, inflmtrucfihlr. 

SAL-AMMONIAC. Picraj.um octahfdrc.m. 


Or(B|)p)tral .>mmnii>ar Halt, .if. Miiriat«inr Amnonia, r. Naturtlcher Salmiak, fV. Salmiak, 
Ammoiiiaqiie Murialv';, H- 

Primary form^ the regular octahedron. Secondaries^ 1 
and 16, PI. I. Cleavage parallel with the faces of the octahedron. 
Imperfect crystallizations^ stalat^titic aiid globular masses j in 
crusts, or as an efflorescence. * ■ 

H.=l;5—2. G.=l-528. Lustre vitreous. Streak whit^. 
Co/or white; often yellowish or grayish. Translutent—opaqtie. 
Fracture conchoidal. Taste saline and pungent: , 


Composition, according to Klaproth,^Bmt. iii, 39 and 92,) 

Vwjvlub. . Bucharta. 

^ Muriate w ammoma, 99%5 97-50 

<rfammonia, 0'5 < . * 2*50*' ' 

about three times its weight of water; but doea Aot* dcUqiuiii£». 


It iM i 
puWfri 


about three tunes ita weight of water; but doea Aot* dcUquaiee. 
y ^ncHfale^ befim the blowpipe, ria^ in ftMn.. flPi fehj in the 
with OukkUme, it gives out the pungent oM of aihmoidl^t^ 
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Obs. It occurs in the cracks and fissures of volcanoes, aa at Etna, Uie island of Vul- 
ceno, Vcsi 5 iA.and the Sandwich Islands; and in large masses4In ftiSnches thick at 
Deception one of the South Shctlands. It has Ikjcii observed in‘small quantities 

in the viciniify of ignite^ seanw, A at St Etienne, m France, and also at Newcastle, 
and in Scotland. in Buchuria. ■ . 

Sal ammoniac has found in nature in suffieimt quanlitiiis for commerce. It 

is a valuable article in iMdicinc, is einplpyed by tinmen tA prevopit the oxydation of 
nMtallic 8urfacc.s that are to be tinned or soldclM. * 

The AX( 8al>aminoniac of Dioscoridcs, Celsus, and Pliny, is fuUy ^ved by 

Beckmann, (Hist, of Inventions, IV, 3U0,) to bo common rock salt It is described by 
Pliny as a native salt, dug in Egypt, near the oracle of Ammon, whence its liamc; this 
nania was arterwards transferred to the muriate of ammonia, wiicn, subsequently, it was 
inanufacliircd in B^gypt: SaI>ammoniac is not 8U]i])osed to have been entirely unknown 
to Urn ancients, but to be described, in connection with one or two oIImt species, under 
tlic nAiae of nitrum, which, according to Pliny, gave the test of ammonia when mingled 
witli quicklime. (Moore’s Ancient Aliiicralogy, p. H6.) 

NITRATE OF MAGNESIA. Picralcm dkijucescens. 

In deliquescent clfloresccnces. Color white. • 

% 

Comfontion, Nitric acid 72, and magnesia 28. Very deliquescent, 

Obs. Occurs in limestone caverns with nitrate of lime. 


• NITRATE OF LIME. PiciiiUxM tknf.llum. 

In effloresceat silketutufts and masses. / Color white or gray. 

Cotnj^iiwuy Lime 32, nitric acid ,'i7‘44, and water 10-5G. On burning coals it slowly 
fuses mtli a i^glit detonation, and dries. , Very deliquescent before, hut not alter being 
tiesiecated by heat. 

Obs. It occurs in silky eft1«ire.«iccnces, in Uic liim stone caverns of Kenlticky.. It is 
employed in the nmnufactiirc of saltpetre. 


• Nl'l’RATE OF SODA. Nitri m KnoMBoiiEDRen. 

Rhoinboiicdral ^itro-Safi, M- Nsitrun-Salipctrc, I.ciinh- 

Primary fornij a rhombohedron j R : 33'. Cleavage 

perfect parallel to R. In efflorescences ; also nlassive, granular. 

—2. G.=2-01)64; 2*290, (Tarapaca,) Hayes. Lustre 
vitreous. Color white ; also, reddish-brown, gray, and lernon-yei- 
low. .Transparent. Rather sectile^ Fracture indistinctly con- 
choidal. T^aste cooling.. 


Compofitifmy Nitiic acid 54*97, and soda *^‘03. 

It deflagrates on charcoal with less violence than nittv, causing n yellow light. It dis¬ 
solves in flircc parts of water at 150” F. Negative cleciricily ia excited by friction. 

Obs. There is a large deposit of this salt in the disfiict of Tarapaca, near the northern 
frontier of Chili, constituting beds Several feet in thickness, occurring over .ui extent of 
forty leagues*in length. 'Plie country is a dry elevated pampa in the form of a basin, the 
siff&cc of which consists pf sand, clay, and saline matters. Recent shells an* scattered 
over it, indicating that the whole .region has been under the sea at no very n’liiotc period. 
The saline matters are mostly cnmnvm salt, nitrate of soda, gypsum, and Milphati' of soda. 
A. A. Ilaye.s obtained purer masses of nitrate of soda,. (Sill. .Tour, xxxix. 375.) 

J|^tc of sod^ 64*98, st^i^ate of soda 3*90, comnicm salt iodic salts U'()3i shells and 
2*60=99*90. Se© ft faiths notice by A. A. Hayes, from tlw joumatitf >Mr. J. II. 
IRake, in SiUinian’s Journal, xjtki.x, 375. . . ' 

l 4 i^ qbi?dit3e8 hwe bfen tnmalKirted to Europe, and in Gvciftt Bntsiit, H u in 

some maiHifiibturoa'atf* ^^tittite for Qn accouht’^ d^i< 7 ue 8 ctngr» tinfit for 

the nuinnfacHiftorgimpowdar. ’ 
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NITRH. NiTRi n riiombici'm. 

• Prismatic Nltrc-Salt, Jir. Mtiatt ot Potadi*.' 

Primary/orffi, a righ't rhotabic prism; M: M about 120^. The 
artificial crystals lusnnlfy have the acute lateral edges truncated, 
and the acute solid angles deeply replaced. Occurs generally in 
thin crusts, and delicate acicular crystallizations. 

H.=l. G.rrrl-DSr, Hassenfratz. Lustre vitreous. Streak Vixui 
Color white. Subtransparenv. Brittle. T<isic saline and cooling. 


Composilion, according to Klaproth's analysus of an African spccimeti, (Ik'it 

Nitrate of pola‘*h, 


.'^iilplniti' ol lime. 

2.V4.> 

ChlnrKl of calcium, 

t)-20 

• * t\ul>onat«'ol lime, 

« 

St).40=nHG0. 


A vivM dcflaffnilKm t.ikps plane on bunnnsr roala, and wifln'«iiibi’'»liblr snlistannes a 
«tn»nsf detoualion ts protini*ed. ll dis«iol\-i's easily in wuler, and -s not dtered liyexpuMin*- 
Ods. Thid salt is tound (ri-ner.illy in iiiuiutc neodlo<torni cr) stals, and crusts, oii the sur¬ 
face of the earth, on wall-, loek-. Ac. 

Its most ulmndant locality i- Indut, when' it is ohti\iurd in lurtie qinintikiis tor the artR. 
It occurs al-o in Sjuiin, Hun“ary, Egy]»t, Persia, Ac. In Madjson count\. Kentucky, it 
is found scattered through the looeo earth, covering the iKittoui ol u large cave. Otlur 
similar cavern'^ in tlic we^t^ rii xtates of this country, uKo'contujn it. *’ 

Xitre is principally tniplox d in the ninnutaefiirc of guiipowd<,'r, of whirl) it eon>titut( s 
about 7^ per cent. In India, it is used for preparing a ceiling nuxtiirc ; an ounce of yww- 
dcTed nitre in five ounces of water, reduces the toaiperntuu' 1,) ^ V. 


COPPERAS. VllHCOl.l'M MARl'IVLK. 
llcml-pruinatic Vitnol—ah, M. (*rrp|i \ lutol. Sulphate uf lion. 

Primary form^ an acute oblique rhombic 
prism ; M : M”S2" 21', P ; M:r--80^ 37Vo.r 
23'. Secondary forniy c : c=il0l® 35', M : c= 
138*^' 50'. a : ezizl^O'^ 48'. Clearas^e perfect, 
parallel to P ; less so parallel to iNl. Surface 
generally smooth. Rare in di.stinct crystals; 
generally massive and pulverulent. 

H.—2. G.^1‘832, of a specimen containing 
about 0*1 of sulphale of cojfper. Lustre vitre-' 
Otis, botit on the natural surface and the surface 
of fracture. Streak white. 6*0^0/' varions 
shades of green, passing into white; becomes 
yellowish on exposure.^ Subtransparent—translucent. Taste 

sweetish, astringent, and metallic. Fracture conchoidal. Brittle. 



Compontion, Oxyd of iron Piilphuric acid 25-01, water •1,'5'.'>7 100-00. 

The action of the blowpipe renders it magnetic ; yiclfls u greoh glass with bonix. It is 
soluble in twice its weight o4water, and the solution is hlaolMincd by a tincture of nut ga%>^ 
When to Uie.air, it becomes covered with a yellow powdcir, wliicli is stilphlK- 

ol the jMnnM of irsn. 

Osi. . i«lt usually .propee^s from the decomposition of iron -pyrites,* which -leadily 
iitTords h,7:lbdbamona11y moistened while exposed to flic ntiAosphoi^. old mine ol 
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Rammclsberj, near Goslar, in the Ilartz, is its ttuwt noted locality: it lias been found 
in aluminous' at HurUit, near Paisley, and in several of the Saxon Sd iTungarian 
iimu's. ' < 

It iwuidly acconipanij 0 «-|fi^ pyrltM in lli'e United States* and occurs’'as an efflorescence 
on the rocks that cont^ojti^n^'et^'. Tt is cornmoa in coal l^lons. At Copperas Mt., a few 
miles east of Ihiinbndg^^G^i'it occurs with aliim and pyrites. ^ 

It is cnijiloyed ii^ the. btneess of dyeing; also- in the manufacture of ink and Prussian 
blue* 


COQUIMBITE. VjTRioLiiM iiexagonum. 


Wlilte Copperas. Ulsulphatcd Percoydof Iron, TAom. Nfutraltmbciiwrftil&uurcsRlsvnoxyd-IIydrat 


Primary fornij a hexagonal farism. The prisms usually have 
their terminal edges deeply replaced, P : e (a plane replacing 
the terminal edge ; sec fig. 125, PI. 11,) ~15P, M : e=r:liy‘=, e ; 6= 
128'^ 8'. •Cleavage imperfect, parallel to M. It also oocurs in fine 
granular masses. 

Color white ; sometimes with a pale violet lint. 

Coin.'^aHion, according {o M. II. Rose, (Pogg. xxvii, ‘UO,) 


Sulphuric acid, 
* Poro.xyd of iron 
, IVatir, 
Alumina, 

Lime, 

Magnesia, 

Silica, 


4:1-55 

24-11, 

30-10 , 

0-‘)2 
. 0-73 
0-32 

0-31=--100'04 


■pliis salt is wholly soluble in cold water: if (he- snhition be licatod. peroxyd of iron is 
copiously precipitated. Uilult' muriatic acid dissolves the whole, except a p<irlion of silica. 

Ohs. It forma a In-d in a fcl.sparry rock,' which is suiijxiscd to he- a finc-gramed griinite, 
in the province of Coquiinlio, the most northerly part of the republic of Chili, about half 
a day's jbumev from Copuipo. This salt is probably derived from the decompositio'n of 
iron pytitoR. The bed of salt is continually on the increase. Pits U\caly feet deep have 
been formed in it by the people of the country. 


■ VKJifiOW COPPERAS. Vitriolum r.ARAsmcfM. 


Palphatud P^ruxyd of Iron, Thom. 

9 

In small grains, sometirhes consisting of delicate hexagonal ta¬ 
bles,. too minute for the determination of their angles. Easily 
cleavable parallel to P. 

Jjustre pearly. Color yellow. Translucent. 


Componiiorit according to II. Ro^e, (Pogg. xx^’iL, 314.)' 



Sulphuric acid, 


Peroxyd of iron,. 

26-11 

W|ter, 

2‘l-67 

MagnefRa, 

2-&4 

Alumina, 

1-D.5 

iSiUca', 

V37=^l01-:t4 


OnR.' It is found inc'rustl^ tlie CoquimbU^. in tlic district of Copiapo, > pforincft of 

<'‘HpiinilKi. '.j* 
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Oilier sulphatoa of iron uj^ar to exist in nature, but are yet little Juiown. Rose ob¬ 
tained for another Coqniinlx) vitriol, sulphuric acid 31*73, peroxyd of iron ^‘11, lirae 1*91, 
maffnesia U-59. water 36 o(l, silica l’43^1(H)*.)3. 

The Vittizite f>f Reudant, or vitriol oclire, contains, acepYding to Berzelius, sulphuric 
acid 13 9, peroxyd ol iron 62*4, water 2J'7. . * ’ 

'llie Fihro^J'crrite of Prideaux, (Phil. Ma^. xviiu 39i,) ebn^ists of sulphuric acid 26, 
peroxyd of iron 31, water 33, sulphur, cartli, and loss Id—IjDO,* 

AiioUier, prt'scntinjj the yellow color and oilier external characters of the yellow cop¬ 
peras, ((Telliciseru'rz,) consists, according to Rannnelsbcrg, (Pogg. xliii, 132,) of sul¬ 
phuric acid 32-U1, perxixylof iron Id.?.!!), potash 7’88Q, lime 0*(i-13, water with a trace of 
ammonia 13‘()G4 : or is a eomponiul of sulphate of iron and sulphate of potash—a Potash 
Copperas. , s ■ 

Still another—a Suiht Cnpixnis, has liocn analyzed by Scheerer, (Pogg. xlv, 188,) and 
found to consist of suljilmiic acid 32-12, peroxyd of iron 49’37, soda 5'U3, water I3*13s^ 
99*95. 


BLUE VITIUOL. Vitriou m cyiru m. 

\ 

Tctarto pnsjiiatk VUriol-satt, M. Sulphate of Copper. 

Primary form^ an oblique rhom- 
boidal prism ; 1? ■ M--109° SS', P: T 
^127^ 40^ M : W. ' Cleav¬ 

age very imperfect. Occurs also 
amorphous. 

II.=2*25. 0.-2*213. Lustre vit¬ 
reous. iSVrea/: white. Color deep 
sky-blue, of'different shades. Sub¬ 
transparent—translucent. meUillic and nauseous. Some¬ 

what brittle. 

Cumptmtinn. Sulphuric arid 31*72. owd of copper 32*11. wat(?r36*14.. It is soluble in 
water. A fKih'.licd plate ol iron introdiici d iiitfi tin* solution, becomes covered with copper. 

Oys. Blue vitriol is I'nnid in wat« rs i-'^iimg Iroio iiniit*s, ami in coiuieclion #ith rocks 
containing ropoi-r pvriti*'^, by the deeoinfxiHition of ulin*h it Is i;p*ined. Its foreign' local¬ 
ities arc the Uainnic lslierg mini, near <lo4ar in the Jl.irtz, Fahlun in ISwedcn, uIm) An- 
glcM.a, and Wicklow. 

When purilied. it IS employed in dMing nperalions, and in the printing of cotton and 
Imen, and lor viinous other purjw'os in the arts. 

WHITE VPrRU^fj. VlTRIOLI’M ZlNCIOl’M. 

Prifinailc Vitriol-halt, M. Sulphate of Zlnr. 

Primary form, right rhombic prismM: M 
^90'42'. Secondary form, M : e=129° 2'. 
M : p:^ 134"^ Sy. e : e=:127^ 27^ CieSvage 
perfect parallel to e, or the shorter of the diag¬ 
onals of the prism. ® 

TT ^ ^*=2*036, as determined by 

liaidinger. Luslre vitreous. Color white. 
^ Transparent—translucent. Brittle. Taste 

^ astringent, metallic, and very nauseous. 

i % 

. iUjmpmilmn when pure, Oxyd of zinc 28.09, sulphuric acid 
2 <*97, water 4^1*94. '* 
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WJntc vitriol froUtfi under tlic blowpi|>c, gi^s oil' its sulj)hiirir acid, and covers the char¬ 
coal witli a white coating of oxyd of zinc. It is easily solubl«* in water. 

Obs. Hiis galt is supposed to be formed by the dccr>inj>osllion of blende. It occurs at 
tile Rarninclsberg mine in Uic Hartz, at Seheinnitz in Hungary, at h’aldun m Sweden, 
and at Holywell in Wal^ is of rare occurrence in nature. 

It is manufactured for^firtfl, and is very extensively employed in medicine and dyeing. 

hnc white color, zinc superior in durability to white leaJ, is prepared from it 

* COBALT VITRIOL Vitriolum cobai.ticum. 

K.ed Vitriol. Sulphate of t'otalt. Kohall Vitriol. 

• 

In’ stalactites and crusts, investing other minerals. Lustre vit¬ 
reous.. Color* {[esh and rose-red. Subtraiisparent—translucent. 
Friable. Taste astringent. 

Compomtion, according to Kopp, ((Jehicn's Jour. 2d series, vi, 157,) Sulplnme. acid 
19’74, prf)t>xytrof cobalt 3i^’71, water 41’5.'i. Anotlicr cobalt vitriol unjilyzr<l by Knpp, 
gave sulphuric acid .30*4, oxyd of cobalt 2b-.5, watcr U'l ; atKitlior by WLnki lblccli, Sul¬ 
phuric acid 29*053, oxyd of cobalt 19*009, water KrK'IO. magnesia 3*8()I. 

It communicates a blue color to glass of borax. 

Obs. Itoccurs in the nibbisliof old mines ut BIi Ikt, near Hanau, aiidal.soatLeogang 
in Saltzburg. 

JOII.ANNITE. VlTBIOLCM URASICIJM. 

Jlcml-prL<imaiic Kuehlorc-snlt, JU- Solphaie of the Protoxyd of (7raiii(im, Thomson- I'ranviirio]. 

Primary form., an oblique rhombic prism; crystals flattened 
and from one to three lines in length, arranged in concentric 
druses. 

Lustre vitreous. iS'^reaA* yellowish-green. Color beautiful 
emerald-green, sometimes passing into apple-green. Transpa¬ 
rent—translucent; sometimes opaque. Taste bitter, rather than 
astringent. 

Soluble in watoi. Solution precipitated ehestmit-browii by prnssi.'ife of potash, ycllow- 
ish^green by alkaho, ami in brown dock.s by an infusion of niugall.s. 

Obb. This minoral was discovered by John, In Elias mine, near Joachimslahl, in Bo¬ 
hemia, aflcT whom it is named* 


BOTRYOGRN. Vitriolum btcoi.or. 

H«iDl.priitinatlc Botryogen-sait, M- Natlvp Red Iron-Vitriol of Faliluii, Haii- Bother Vitriol. 

Primary form., an oblique rhombic prism; 

M 66'. Secondary form^ M: c'= 

160° 54', c': ^=99° 10', a ; a=;=14P. P : a 
=160^ 30'. Faces IVI and.e' sfriated paral¬ 
lel to the vertical axis. Cleavage parallel, 
to M. The crystals, are usually small and 
aggregated in reniform and botryoidal shapes, 
consisting of globules with a crystalline sur¬ 
face 

H.=:2—2-5. G.r=2'039. Liatre vitreous. 
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Strea/c ochre-yellow and a little shininir. Color deep hyacinth- 
red ; the massive varieties soinclimes ochrc-yellpw. Trausluceni. 
Taste slightly astringent. 

Compositioiii accotiling to Bot/cUus, SulptiiiU' of iron 48'3,^^phatc of nmgncisia 20*8, 
wafer 3un. * 

Vndt'T till' i( inliiim'siM's an<l givrs off water, producihg a rrtltlish-ycllow ©arth, 

wl)ich, by ut.inir altctnutoh tlio rt‘<liicti(»n and ox\dizmj{ riaim*. is changed into piotoxyd 
or peroxyd of iron. ^V'lth of pliosphorus. a o'd glass is produced, whicli loses its color 
on cooling. It nunain- uii.iltco'd if lu'pt dry. hut when r.x}>oscd to a moist alinosphcrc it 
beooiiws covered wuh a liutv ycliowisli powder. Boiling waler dissolves only a part of 
it, leaving a yellow: orlnenns ri'>idiie. * 

Oas. TJie only known locality of Ihi.s iiiinorat the fuQions copper mine of Fahlun, 
in Sweden, w'hero it coats u>p>iuu or pyrites. T'hc luinic is derived Loin /iorpvj, a hunch 
of ^rapt'if. ' . 


(iljAl’BKRl'i'E. onrauui m. 

Heini-prijsmalw Bntliync-Siiif, iljuh Urnncni.irliii, t>. /.t«wA ; Urongniart^ i. dc« Alines, xxiii, 5. 

Primary for?)}, an aento oblique rhombic prisra; M : M=83'^ 
20', P:M=10r iri'; 1 Op 11'(crystal from Vic) Dufrenoy. >Sec- 
ondary forms^ similar to iig. 101, PI."II; another variety has the 
front lateral edge '* truncated ; P; f—137^ O', e : r—IPP 20', M : c 
=131“ 40'. (Jleaca^e perfect parallel to P. 

H.~2-5—3. G.=2-75—2*S5. Lustre vitreous. *SVrert/: wliite. 
Color pale-yellow or gray. Fracture conchoidul; brittle. Taste 
slightly saline. 

CompfiHition, Sulpli.dc of hiin', Jfl-Oh.'}, .^|l(l sulphate of soda .'dHlDj. limnersed in 
water it lo.Sf'S its triinsparcnev. fiiul is partly dissolved. On long I’xposure it ahsorl)B 
moisture and fil^^ to picers. I 'jidi r th<- ai'lion of the blowpipe it dri-n-pitatcB umj melts to 
a clc.ir glas>. Il msulat»-fl. ri •^ifanj-' clc ctricitv may lie c.\cited by fricOon. 

<)n»s It occurs m er^'tal-' in rock salt at Villa Uuhia. near (bama, in New^Ci^Stilc ; 
al.so at Ausscc, in Upper Au'sliia, and at the salt mines of Vjc, in i'ranccv 


rOLVMALITK. m eou MX.\Ki':. 


I’rjtinatic r,jiil)ync-i*alf. M- niocditc, Jvhn- 

Primary formi it right rhombic prism; M; M=ll.5'\ It seldom 
occurs distinctly crystallized, but usually in fibrous mas.scs. 

lI.=2-5 -3. <'1.=2.7080. iMstrp resinous, or slightly jienjly. 
Streak red. Color llesh or brick-red, sometimes yello.wishi^ Tij^ns- 
iucent—opaque. Taste bitter and astringent,'but very weak,!.* 


Composition, according lo..Slroni<‘yer, 


Sulphate of lime, 
Sulphate ijf [jotiuh, 
Sulpliafc of magnesia, 
(Jl^lorid of sodiu/n, 
Peroxyd of iron, 
Water, 


Isriicl. 

41-712!) 

27-70.?7 
2i)'0347 
01910 
o*:j:j7f) * 

.'i!)0:)5^9rt-94,14 


Acniril^ ta'Bertliicr (Ann. des M. x, 900) Ihnx* varietie^ftom Vic consist as ftillows: 
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Salphato of Umc, 
Sulphate of soda, 
Chlorid of sodiunif 
Sulphate 

Sulphate ra.OiiuiEfaneMC, 
Alumina oxyd of ire 
L«ssi 


Crytiunized. 

Kud massive. 

(<ray monsirc. 

4(M) 

450 

400 

37-6 

44-6 

29-4 

15-4 

6-4 

0-7 . 



17-6 

0-5 



1, 4'5 

3-1) 

4-3 

20 

10 

8-0 


Becomes opaque in the dame of a candle, and of a brownish color. Before the blowpipo 
it fuses instantanepusly: It is hut slightly mlubic in water. 

Oaa Tins mines of Ischel and Aussce, in Salzburg, where it orciirs with common salt, 
gypsum, and anhydrite,*and the salt mines of Vic, ip Lorraine, arc tlic principal locuhtics 
of this minoml. 

The name Polyhalito is derived from jraXfif, many, and iXj, eoff, in allusion to tlie number 
of salts in its constitution. 


30 



CLASS II, 


ORDER I. HALINEA. 


OXALATE OF IRON. AmsiALus piiytogeneus. 

•VaridNixfe Aioero, Ann.de Ch. etde PI). xviii,207. Humboldiine. .Elsen Resin, ^reiCAaupt. Oxalite. 

Earthy; crystallization undetermined. 

G.=2-13—2-4S9. Soft; may bo scratched by the nail. Dull. 

Color yellow. Fracture uneven, earthy. Acquires negative 
electricity by friction, when insulated. 

Composition^ accordinf' to Mariano dc Rivero, O.TaIic acid 46‘14, and protozyd of irob 
53*86; according to Rainmcisbcr^, Itit, 631, 1841,) protoxjd of iron 41*40, oxalic 
acid 43*69, and water 15 91-=100. 

U blackens in.stantly in the flame of a candle, and is then attractable bv the ma^ct 
A continuance of the heat brings out a vegetable odor, and soon causes decoinpo^tion, 
leaving a stain, at first yellow, then Mack, and Anally red. 

Obs. It occurs at Koloscnik, in Bohemia, and, in the opinion of Rivero, has resulted 
from the decomposition of succulent plants. 

OXALATE OF LIME. 


H. T- Brooke, Phil. Mag. xvl, 449. 

Primary form^ an oblique rhombic prism; M : M=100'^ 36', 

P: M=103'^ 14', ^eco?e£^ary, the annexed fixture; 
P;a=:127° 25', P:a=109o 28', P: 6=145° 4', 
M ; cr=:129° 42'. Cleavage parallel with P; olso 
more imperfect parallel wjth and the longer 
diagonal. All the planes bright except M and e, 
which are vertically striated. Twin crystals occur 
compounded parallel with the plane a. 

H.=2‘5—2*75. Lustre like sulphate of lead. 




/ c \c 



r 


V 

V 


M 


V 


Obs. 
inch on calc 


Hiia species was observed by Brooke in crystals from a 
^alc wpBM ; but the locality of the spar is not known. 


tenth to a fourth of an 
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MELLITE. Mellts pyramidalis. 

Pyrtmidd He1!ehroRe>Re^i.^. Melinite. Uooey Stone. Mellate of Alumina. Honlngeteio, of 
lie OemaM. i , 

Primary forithy a square octahedron ; A : A=118° 4'. Secmd- 
aty form^ similar to fig. 65, PI. I, also with the terminal or tuteral 
solidf angles truncated. Cleavage very indistinct, parallel with the 
prirhary faces. Qccurs also in massive nodules. 

H!=2—2'5. G.=l*65—1*597. Bxtstre resinous, inclining to 
vitreous. Streak while. Color honey-yellow, often reddish or 
brownish. Transparent—translucent. Fracture conchoidal, 
Sectile. 

Omfotilion, according to Klaproth, (Beit iti, 16,) and Wohler, (Pogg-^vli, 335,) 

Alumina, 16 14*5 

Mftllic acid, • 46 41*4 

Water, 38=^100, K. 441===100, W. 

In the flame of a candle it whitena, but docs not take Are. It dissolves in nitric acid, 
and is decomposed W boiling water. 

Obs. Astern, in Thurii^ia, is the only known locality of Mcllite. It there occurs in 
a bed of earthy-brown coal, and is occasionally accompanied with small crystals of 
sillphur. ' 


GRyOLITE. Cryalus fusilir 
Prismatic Cyroiie-Halold, M. Alumine Ftuatdc Alcallno, H- 

Primary/om, a.right'rectapgnlar prism. Cleavage^ 
perfect; lateral, less so. Occurs in lamellar masses. 

H.=:2*25—2*5. G.=2‘949. Lustre vitreous; slightly pearly 
on P. Streak white. Color white; sometimes reddish or brown¬ 
ish. S'ubtrarr.fparent—translucent. Immersion in water increases 
its transparency. Brittle. 

Composition, according to Berzelius, (K. V. Ac. H. 1833, p. 315,) Alumina 34*4, soda 
31'35, and hydrofluoric acid 44*23. It is fusible in the flame of a candle, and hence its 
name, ffom k^vos, ice. Before the blowpipe, it first fuses, tlien becomes hard, white, and 
opaque, and ultimately assumes a slaggy appearance. 

Obs. Arksutflord, in West Greenland, is the only known locality of this mineral. It 
was discovered by Giesdekd, in two veins in gneiss, associated with galena, pyrites, and 
spathic iron. Specimens may bo obtained there from six inches to a foot in diameter. 

WEBSTERITE. Aliiainus terreni's. 

Alamlnlte. HallUe. Trisulphate of Alumioa, 

Keniform, massive; impalpable. 

H.=1'5—2. Yields to the nail. G.=l*6606. Lustre dull, 
earthy. Streak white, little glimmering, dolor white. Opaque. 
Fracture earthy. Adheres to the tongue, and is meagre to the 

touch* 
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Composition, accordmjr to Stromeycr, (UntCTsnchungeii> i#'.- 


Sulphuric acid/ 23-370 • ' 23*365 

Alumina, yU-SGrt 30*263 

Water, 40-762^100 46-372=100 


Fuses with difficulty. Easily soluble in acids without cfffeivesccncc. Absorbs water, 
but docs not toll to pieces. 

Ob& It occurs at Ncwliuven, Sussex, in reniform and botryoidal concretions, imbedded 
in fpTTUgmous clay, which rc-sts on th<! chalk strata; also under similar cih^muStaneA at 
Epemay in France, and m plasticjclay at IIolU on the Sualc in Prussia. 


FISSOPIUNE. 

riflsophan, Breithavpt. 


Amorphous- 

H.u=l*5. G.—-1-93—1-9;?. Xd/.s/rr vitreous. Go/or pistachio, asparagu8fs>r olive-green. 
Transparc-nt. Very Iriigilo. Fracture coiiclioidal. 

Compositinity acrordinir to Erdmann, (Schw’eig; J. Ixii, 104,) Sulphuric acid 12 593, 
ahiinina 35*22^. }>t'n»A\«l of iron ‘»-7<*9, water 41*695., 

Insoluble in water. ’ E.i>ily .v>liible in muriatic acid. Becomes hack before the blow¬ 
pipe. In a tube jjivr.* alkaline water. 

Obs. Occurs at Garnailorf, near Snalhcld. 

ALD^I STONE, Alumim's RUoMBoiiBORt'a. 

Rhombohcdrftl Alum Ilaloidc, .V- Aluoit- Alauustcin. .Aluminc Suus sulfatCi: Alkaline, //• 

' ' . 

Primary form, an obtuse rhombohedron f R : R=9§2,'^ oO'. Sec- 
ondary form, fig. 113, PI. 11. Cleavage, basal, "^ferly perfect; 
rhombohcdral, indistinct. Also massive, having a granular or im¬ 
palpable texture. 

G.=r2*.58—2-752. Lvstre vitreous on R, inclining to 
pearly on a, Streak white. Color wllite, sometimes grayis,h or 
reddish. Transparent—siibtranslUccnt. Fracture flat, conchoid- 
al, uneven; of massive varieties, splintery, and sometimes earthy. 
Brittle. 


ConiposUion, according to Cordior (Ann. dc M. iv, 205, and v, 203) and Vauqt^Un, 


From Mount d'Or, in Auvergne. 


Sulphuric ac id,. 
Aliniiina, 

SlllC-d, 

Pota.'-h, 

Water and loss, 
IVotoxyd of iron. 


27-03 - 

:n-ti 0 

2S-40 

5-79 

3-79 

1-44--98-18, f. 


From Tfilfn. 

2.700 

43-92 

24-Ot) 

308 

4-00 

•—^100, V. 





It-dccrrpitatcs in the blowpiptt flame, and is infusible l)Oth alone' and with soda. - 
borax, it forms u colorlc.ss globule. Wlicn piilvi-ri/.{‘ij, it is solurdc in sulphuric acid. 

0«s. 'I’liis mineral is met with in crystals at Trdfa, neiir Civitu Vcrclda, in.the neigh¬ 
borhood of Jtome; also at Ueregh in Huiipury. It oct-iirs only in i-dicanic rocks. 'ITie 
compact varieties frojfi Hungary are so hard, us to admit of being used for millstones. 
Alum is obtained from it by repeatedly roasting and lixiviating, and, Snail j *, crystallizing 
by evaporation. 
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WAVELLITE Astrai us rhohbicub 

PramaUe WanUine-Haioide, SubptxMphate of Alumine Dfvooito Ilydrargjrnte Lu 

iouite, h uek* 

Primary form^ a right rhombic prism; M: 

122^ W, Secondary form^ a . a (adjacent planes) 

=1070 26', M c=jLl«° 63'. Cleavage perfect 
parallel to M.^nd also to c or the longer diagbnal. 

UsuaMy in liemispherical or globular poi)cretions, 
having a radiated structure internally. 

H =3 26—4. G =2 337, (Barnstaple,) Haidm- 
ger, 2 36^6, (In&h Variety,) Richardson. Lustre 
vitreous, iz|||^mng to pearly and resinous. Sneak 
wliiie. G^r white, passing into yellow, green 
gray, brown, and black. Translucent. 

ComftotiiioHi according to Fuclis and Berzehun, 


Alumina, 

3720 

35 35 

Phosphoric acid, 

3512 

33 40 

Wattr, 

2800 

2680 

Huoric dfid, • 

—^ — 

2 06 

r im< ^ 

_ . 

0 50 

Otyd ol irun and manganese 

,-10032, F 

U>—9936, B 


Bccomis \iliito undir ihe blowpipe, losu^ it's transluccncy, but is infusible 
lioracu i< id win it iilbrd&a globule of pho*'jdiurtt ol iron Reduced to piowder, 

it disiolvi s in hq^Kiitnc or vulphunc aud, giving oft d Mpor which corrodes gl^s 

0»s W iidlit^Tti''lin»t disco^irtd matendercli} ••liU ntnr Bim^tapb, in Dtson- 
shire b} Dr i\tD It Ills since Bttn found dt (.lomnwll, ncirtork, m tht bhiinl 
islts oJ 'scoUdiid, at /buow in Bcftienua, on brown iron ore dt ^Vinbcrg in Havana, (a 
Vdruti called Lasiomfe, by Fuchs) 

In tilt LmUd bUlts WdVcUilc haa been found near Sd\ton'b River, BtUows tails, 
JN H 

CACOXENE Astrajus ferriferus 
Kakojirnt, Stfinmaiin V incty of KI iproUune, ^eiKtarit 

Occuis in radiating tufts, of a silky lustre. 

1 £—Color yellow or yellowish-brown; be¬ 
coming blown on exposure. 

Compaction leeording to Stcinniann, (Ijconh Orykt b 750,) llolgcr, (Bdumg Zcitbch 
MU, 129,) and Richardson, (ITiomsonb Min i, 476,) 


Alummv, 

10 01 

1129 

— 

I^troxyd of ironi 

3& U 

3681 

431 

Piiosphuiic acid, 

178b 

9 20 

205 

Silica, 

890 

3 30 

21 

Tdtnd, 

015 

- . 

1 i 

Magnesia, 


7 58 

09 

Oxyd of tin, 


123 

—— 

Su^bune acid, 


1129 

— 

W atcr and ftuonc acid. 

2595 

1898 

302 


99 19. S 

99 70. H 

979, R. 


Alone btfun the blowpipe, unaltered except that it becomes dark reddiah-brown With 
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boraxt fuses readily to a dark red bead, transparent in • the but yellowish in 

the inner. 

Oaft Occurs at Hrbeck in Bohemia, in browm iron ore. ’ 

In the United States it fonus tufts and coatings along with s|K!eular iron and quartz 
at the Sterling iron mine, Antwcr|>, Jefferson Co-, N. Y. Infenor specimens arc found 
with red oxyd of iron, at Ml pefiance, near Ticoiidcroga, N. Y. 

Cacoxenc is considdl-cd by Rammelebcrg, Wavellitc, with part of the alumina replaced 
by oxyd of iron. It resembles CarphbUte, which is found in similar situations, but difoe 
in its deeper color. The name Cacoxene is derived froiik KaKOfj bad, and {nio's, gwait 
because its phosphoric acid is injurious to the iron. 

» 

FLUELLITE. Fluellus rvaAMiDAua 

Levy, Kd. J. of Sc. 1835, p. 178. Fiuate of Alumine. Fluorid of Aluminium. 

Primary form, a riffht rhombic prism; M : M=105° nearly. It 
commoiity appears under the form of qq acute rhomby^tahedron, 
tig. 76, PL II, in which a : »=109°. ‘ ^ 

H.=:3. Color wliite. Transparent. ; 

% * 

Contains Huoric acid and alumina, according to an imperfect an dysis* by WoHastion. 

Obs. Fluelhte is an extremely rare mineral, and was first discovered Levy, l^e 
few specimens that have l)Oon obtained, were found at Stenna-gwyn, in Cornwall, wiUi 
Wavellitc and uranitc, In minute crystals, on quartz. 

WAGNERITE. Flueu,ob obliquvs. 

HcmI-prismatic Fluor Haloidc, Haid. Wngaerit, Fuchs. Fiuopboephate of Magnesia, nou. 

Primary form, an obliqpe rhombic prism; 26'. 

P : M=109" 20'. Most of the prismatic planes aWSfeply striated. 

H.=5—5-5. G.— 3*11. /.Ms/re vitreous, iStreak white. Color 
yellow, of different shades; often grnyislL .Translucent, Frac¬ 
ture uneven and splintery across the prism. 

Composition, according to Fuohs, Pliosphoric acid 41*73, hydrofluoric acid 6*50, mag¬ 
nesia 46*66, oxyd of iron 5, oxyd of manganese 0*5. It fuses with difficulty, alone, be¬ 
fore the blowpipe, to a dark greenish-gray glass: with borax or biphosphate of soda, it 
is readily dissolved and forms a coIorles.s pearl. Nitric or sulphuric acid gently heated, 
evolves from its powder fumes of fluoric acid. 

Oea This rare spi cies occurs in the vpUcy of Holgrabcn, near Werfen, in Saltiburg, 
in irregular veins of quartz, traversing clay slate. 

IIERDERITE. Ff'L'Er.LU8,nHOHBicuB. 

t 

HerditrUc, Prismatic Fluor-HalnWi;, Hatd. Ann. ol Phil. 18*28, iv, I. AltogonlCe, ffrfU> 

t 

Primary form, a right rhombic nijlsm; 
M : M==115° 53'. i^secondary form\W£fd^ 
147° 34', a : a (adjacent planes) =64® 61', 
e : e=14l° 17', M : e=128° 40',. P : e=141° 
20 '. Cleavage interrupted parallel to'M, also 
traces parallel to P. Surfaces M afnd e vary 
' smooth, and delicately marked with lines par¬ 
allel to the edge of intersection. 

H.=5. G.=:S^*985, Lustre vitreous, in¬ 
clining to subresinous, ^^Ireak white. Color various shades of 
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yellowish and Translucent. Fracture small con- 

choidal. Very bnWS. 


Osa The only specimen of this mineral as yet found, was obtained at the tin mines of 
Ehrenfriedersdorf, in Saxony, imbedded in fluor spar. It much resembles tlie asparma 
variety of apatite, for which it was mistaken till proved to be a distinct species by 
dinger, who gavedt the above name'in comjdunedt to Baron Von Herder, the director of 
the Saxon nones. 


CHILDRBNITE. Fluellus CniLDRENiANua 


f 


Brookt^ Ctuarterljr Jour- of Bd- xvl, 


274. 


Primary form, trimetric, ' Secondary 
form^ e :«^Aitajacent planes in the same py¬ 
ramid) =97° 60' and 103° 30', e : e (differ¬ 
ent pyrnmids).=130° 20', a:.a=124° 54'. 
Cleavage irnperfect, parallel with, P. 

H.=4*5—5. Lustre vitreous; inclining 
to resinous. Streak white. Color yellow 
and pale yellowish-brown, 'also yellowish- 
white. Translucent. uneven. 



% 


Consists, according; to Wollaston, of Fh'osphoHc acid, alumina, and iron. 

Obs. Occufs.in. minute crystals and crystalline coats, on spathic iron or quartz, near 
LayistQck, in D^ppfe. It was di^vered by Levy, and named in honor of Mr. Cbil- 


LEUCDPHANE. Flurlli’s TRicLi.VATua 
lieucopbane, E^mart, TVistnaa, Rurz. JabreeberlcLit, zz. and xzi. 

.Crystalline f ‘Tm triclinate? a four-sided prism. M : T==106° 
60', and' 72° 52'. Cleavage imperfect in three directions. Sel¬ 
dom regularly crystallized. 

' ll=3*5—3-75. G.=2*974. Lustre vitreous on cleavage surface. 
Powder white. Color pale dirty green to deep wine-yellow. Thin 
fragments transparent and colorless. . Powder phosphorescent. 
Electric when heated. 

according'to Erdmann, (K. V. Ac. H. 1840,) Silica47*82, glucina 11*51, 
lime|B^0, protqxyd of manganese 1*01, potassium 0*26, sodium 7*59, fluorine 6*17. 

before the blowpipe to a clear Violet glass, wliich brcoinrs clouded in cooling. 
With boBax-it fuses easily to an amethystine gla^s. Affevds fluosilicic acid with salt of 
phosphorus in a glass tul^ 

Obs. Leucojfoane occurs in syenite with albitc, clsolitc, and yttrotantalite, on a small 
rooky islet near the mouth of the Langesundfiord in Norway, where it was found by Ea- 
mwlL U i^aeg^bles sonj^ewhat a light green yjwaety of apatite. 

The pamo leucophane is from X<v/n>/, white, and ^aiVu, to apfear. 
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FLUOR SPAR. Flukli.U5 octah 

Octahedral Fiuor Haloldo, AT. FIuateofLimc. Fluorld of Calcium. RatoflUt. Chloropbaail 
Fluatde, Murla Phoapborana, X.tMa. • ^ 

Primary /orm*the regular octahedron, fig. 4» PL 1. Secondary 

forms .' the most common is the cube/ I, 
PI. II. Others are represented in figtires2, 3, 
5, 6, 7, 9, 10, 11, 14, 16, 24, and 25, of the 
same plate. These simple forms also occur in 
^ jp combination ; the annexed figure is one of its 
secondaries. Cleavage octaliedral, perfect. 
Compound d^stals, fig. 129, PL 11; also the 
annexed tigui%, which is an inst^ce.of'the 
same kind of composition ; but the individuals 
are continued beyond the face of com¬ 
position, and.one ifi paUialty enyeldp^ 
by the other. Imperfect crystaUiza- 
tians: structure rarely columnar; often 
granular, coarse or fine. 

H.==4. G=3-14—3*178. Lustre Y\t- 
reous ; sometimes splendent; usually 
glimmering in the massive varieties. 
Streak white. ‘ Colors white, yellow, 
green, rose and crimson-];pd, vioret-blue, 
sky-blue, and' brown. . Wine-yellow, 
greenish and violet-blue, are the most 
common colors; the red varieties are the rarest. The colors oT 
massive varieties are often arranged in concentric layers. 'J'rans- 
parent—subtranslucent. Brittle. Fracture of fine massive varie¬ 
ties, flat conchoidal and splintery. 



CompoBition, Fluorine 47'73, and calcium .'>2‘27. 

Below a red heat, tlir coarsely pulverized spar l)ficomc.s vi^dly phosphorescent. TTic 
colors of the light thus produced arc various, and are ind^ndeut of the external color. 
'JThe variety chUnophanB emits a bright eroerald-green light At a high temperature, phoa- 

C hor^scoace ceases, but it is partially restored by an electric discharge, 94.) Before the 
lovq)ipr., fliior spar deerepitaU;s, and ultimately fusw? into an enamel. If the flame be con¬ 
tinued, the fluorine i*. in partcxpf'llod, and the specimen assumps a cauliflower appearance. . 

Ons. Fluor spar 5-*ldom occurs in beds, but generally in veins, intersecting gnjoif mica 
slate, clay slate, and also several secondary rocks. In the north of England,^Stis the 
gangue of the lead fnines, which intersect the coal formations of Northuml>erIan<L Qnm* 
beri^d, Durham, and Yorkshire. In Derbyshire, it is abundant; and also inj^ M l fca U, 
where the veins intersect much older rocks. It is a common mineral in the‘^ut^fidis- 
tiicts of Saxony. 

The most remarkable locality of fluor spar in the United States, was iMy found on the 
borders of Muscalonge lake,.in Jefferson county. New whn'e it o^^rs uj^piiautive 
limestone. Cubical crystals of an enormous sizc^ soma more than a foot in ^iq^- 
aions, have been obtained at this place. The spar of this re^n has umialty a greafdBh 
tinge. Rossie and Jphnsbnrgh, St Lawrence Co., have afforded soitaefiap cfystals'df fliior. 
In Gallatin Co., lilies, for 30 miles along the Ohio, in the region soufiiwcat of Oone*B 
Rock, at Shi^i^town, and other placM, a duk purple fluor, oRen m large and beautiful 
crystal#, occiftf scattered through the soil, or imb^ded in limestone. At the vilUge 
of WsetemaEand, N. H., two mile# souUi of the meeting house, fluor oecusi of white, 
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ffrccn, and purple BhajflM^ituting a vein with quartz; zXso at the Notch in the White 
Moufitaina, jrrecn oot^ninnB have been found in a ctrstalline quartz. Some fine veins 
have been discovered on Long Island, Blue Hill Bay, Maine. It also occurs sparingly of 
a gileeft color at Putney, Vt; in Shenandoah county, Virginia, near Woodstock, in the 
lismir^ of a limestone ; on the Potomac, at Shepardstown, in white limestone; in Smith 
county, Tennessee, in white wid purple cubes; at I»ckport, York, in white c^cs 
with crfftafiqp in limestone ; in fine cubes near RPdicster and Manlius in limestone * at 
Amity, fork, in thin scamii with spinel and tourmaline; at Uic Southampton lead 
mine in Massachusetts ; andivear the Franklin furnace. New .ferscy. 

The variety chlorophuc forms two veins in gneiss, eacli about 18 inches wide, in the 
town of TnimbuU, Connpcticut, along with topaz and magnetic pyrites. 


APATITE. Fluellus tiexaoo.nvs. 


Rbbmbobnhak^lnordl^oldc, Jf. Phosphate of Ihime. Spacgolstoln, Phofiphnrlt, fK. Asparagus stone. 
Moroxlte.^ OtuysoUte. Eupyrchitdte, Amnafu. ’ Aogustlte. Pseudoai>atite, Amc. 

•' • 

Primary form, a hexagonal prisnf, fia. 
114, PI. 4 Secondary forms : fig. 125, 
PL H, alsio. the annexed figures : fig. 3 is a 
distorted form of fig. 2. 

P ; 0=139° 48', P : c'=157° 6', P : 

120° 36' M : e=l30° 12', M : e'=112° 54' 
M : e"=S49° 24', P : a=143° 48', P : a'= 
124° 2(y, P : a"=108° 51', e ; a=126° 12', 
e : a'=145° 40', e ; a"=161° 9'. Cleavage 
imperfect, parallel both to P and M. /w»- 



3. 




ftrfeA crystallizations : globular and reniform shapes ; structure 
fibrQU^, or imperfectly columnar; massive, structure granular, 

sometimes 4*5. G.=3—3-225. Lustre vitreous, inclining 
to 8ul)resinou8. Streak white. Color usually sea-green, bluish- 
grwn) or i^let-blue ; sometimes wliite ; also occasionally yellow, 
grw^ rted, aftd ^brown ; none bright. Transparent—opaque. A 
bluls^opalescence is observed in the direction of the vertical axis 
in Mme specinaerts, especially in the white variettes. Cross fracture 
conchoidal and uneven. Brittle. Some varieties are phosphores¬ 
cent when heated, particjilarly those crystals which are but slightly 
modified at their extremities; others become electric by friction. 

31 
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Compiisition, acooiding to G. Rost', 

(Pogg. ix.) 

Ari-ndlli ^ 



Snoniin, 

t'abo dt* Gala, 

Qreincr, 

Sc. GMbard. 

Norway. 

iSjiain. 

Norway. 

Tyrol. 

Tyrgl. 

Chlorid of Calcium, 4'2H 

O'KH.'i 

O'bOl 

U‘15 

a trace. 

Fluorid of Cnlcivini, 4-."»9 

7'(l4f) 

701 

7-69 


Subet'sqniphosphatc of Lime, i)l'13 

oaofifi 

9QIH9 

92'1(5 

92*31 

■' a. -.,3174 

G.=3*23."j G. 

==:M91G=3'175 

G.=:3197 


Infusible alone liolbn- tlie bloM-pIpc except on the c'clgcs. With biphosphato of soda 
or borax, it fii^s without diiliculty to ii |rlass, which,, oh enolin};, has a cryStallinB 
structure. It ai'^ fiist'i if mixed with curbotmte of iron. It dissolves illowly in nitric acid, 
and without elVervi'seeneo. , . , 

Osa Apatite ii'.ii.illy oeiMirs in firimitivc fonnatinns. It is iiftrn found in veins in 
fnteiss or mica slate, .iiid paitienlarly these eontuinin}; tin and inm ore : also, in primitive 
limestone. It is »oin( times nut with in sc'rpentiiiei and occasiniiany, as in Spain, in an¬ 
cient volcaiiie rnrks. 

Its principal l«*n iffn localities .are Ehrenlriedersdorf in Saxony 5 Slackonwald in *Bcdie- 
mia ; Caldbeck K« II in (’nmberland, IX-vonshire; .''tt. Uotburd in Swit/erTartd. The {ptSen- 
ish-blue varu^v, r tiled itmioj-ilc, oeenis .it Vri'Tid il in Norua'y. « 

Tip* aapamsn^ atom or npiti U' ' .irii'ty, whu'li is obtann'd at ZilU-rthul in the Tyrol, 
is traiKshirent »nd has u \\iiie-\ellow etilor ; it is iinlwdded in tale. The phoaphoriii or 
massive vanrties are tno&tly obtained truia Estremuduni in Spuln.utM Slackenwald ih'Bo> 
hernia. .*■ 

.Maijniliet nt rr\>.tals ol apatite ar«* fuunil in St. TiSiwrenpc f'o.. N. Y., in white limestone, 
along with N(\jjH»lite, '*plu ne. &c. Ono crystal w*as obtained from Rohin.snn’s farm, in the 
lown oj TTjiiiinririd, wliirh measured wariy a loot in length, and weigh) d IH fKiiinds. 
S|6allcr er^si.iK an* x’itv abiind.uit, and the pri.sms are frcqiientlvui II l<*riiniKile)l. Ih*sid**s 
thedorahlv in H unniomi. line ervst.'ils are obtained alrout a nntc sfuitiuust ol (•onverni iir, 
in a .Mniilar g-ingm*, and also in the town of Rossie, w'ith spin ne and |>\ro\) in', two iniks 
north of tin* iillige fit O.xbow. OtlitrloedUties of kn{K>rtaiiee in \)'w York are as follow: 
bank of Vrooni.iii like, J«'frei>on Co., in white limestone, liin* gn I'ti priNins Iroiii haEf tn 
five inrhes long; .Saiilord mine, ^'a^t Moriah, Kssex Co., in iiiagrn*tic iron ore, whirh is 
often thickly '.tiiddi <1 with .six-suli d prisms^: aNo at Long IVgid. M*>S('x Co.; near Kden- 
villi*, Or.iiige Co.. Ill prism*, from h.ilf an inch to 12 iiieli<‘S long, ol #hMght .ispiamgiih- 
gn en color. imbecld)')l in white limt-.lone ; and in the h.im)* nigam. blue. grayiS-h-gn cn and 
grayi-.h-wliiti* l•r^..^.ll•.: two mih *• s<iiifh of Aunty, nnerabi and bluish-green eiy*.t.ds ; and 
Ht [.ong I’on'l. l.N'^ex Co., w ith garnc-l in<i id«MT.»M*. (Jn iiilielil, S.iratog.iOi., St. Anthony’s 
No*.)*, and ('fiil.it r’*. Hook, are 1< ..s int. p '■ting localities. A Hhrruib inainmill.it)-d Mim ty 
(S'lnpyirbroitr) nceiirs at Crfiwn Pfiint, K..m*v (’o., almut a mile south of llarnmondsvil!)*. 
In Snr Uutupahirat iTystals, often ol very large hize. oreur ubmulaiitly in tin* south p.iit 
nt W I •tin'>i« land, tour mib s mhiHi ol Ihe iiorfli village tin ) ting lifuis,-, »)eenpying a vein of 
1i lci-«j»:ir aiul <|ii trtz in inic a sl.ili*. along w ilh iiiolyb)h*inf)*. Some liiu* rrysfals hn\) bi i-n 
'■•■mil if l*i« rnioMt, M.. in while linn '•tone .011 the l.iiid of Mr. 'I'hrun.is Crr».ss. In .V^inc, 
on l/»ng LI iTid. Illue.lull Hay, apatite oecnrs in veins Id inelu s wule, luti iseeting gnmite. 
In MnaMirhuarllH, line er\slaN ol apatite, occasionally six inehe-, long, are nbtaiiu d at 
N'orwieh, 'northwest part.; in gray ipiarlz. At Bolton It is abnadanl, but Ihf forms are 
M idoiii inten Htiiiir. ('heshTfield.CheNpT, Sturbridge, Hinsdale, and \V illiamsburgh, have 
afforded -ori.e crystals. Apatite has als-o been found near Baltimore, Maryland ; at DjY- 
on’squarry. Wiliuiugfon, Delaware,of a rich blue color ; m Burks Co., Penn.sylvania, three ' 
miles wi-tof Aftkhom’; on the Morris canal, near Suekasung, X. J,, of a bronw coldft 
in massi\e magnetic pyrites. 

Apatite was named by Werner from awarnta, to rfrretre, in allusion to the miitalw pf the 
older mineralogists, with regard to tJic nature of its many varieties. t, *" 

The Patudoupattit of Broithaupt is cuiuiidercd hy Kummclsberg an earthy Toriety of 
apatite. 
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PHARACAC OLITE Pharmacalub btfli at i e 

l!«n>>priimstlc f uriue Hnloldf,Brcwrter'i Ed J , 1823 ui 302 ArbonatP of 1 ime Arb^r 
bluth, fVemrr Pjcru pharmacolUe 

Primary form^ a right rhomboidal 
prism* M * T=96° 46'. Secondary foi 
e • e==liro 24*; P 6=121^ 18'. Cleav 
a»e paiallel to T, eminent The crysUils 
are ifsuiilly lengthened m the direction oi 
P, and often one face e is oblitciated by the 
extension of the other. Tlie surlaces T 
and e are usually striated paralte] to their 
mutual intersection Raiely in distinct ciystals , commonjy m deli¬ 
cate silky fibres or acicular ciystalli/ations, aa:2:iegatid in stellated 
groups. Also botryoidal and stalactitic, and sometimes impalpable. 

H.=2—2 5 <* =2 64—2 73 Lustre viticous, except on P, on 

which It inqhncs to ptarly. Streak white Cohi white or gray¬ 
ish , fieipicntly ting(d red by the aisenate of cobalt winch often, 
at compiniLS it 'J’ranslucent—opaipic Pi actui e unc\ tn 

• 

( ompti*.i1ion i I iclmi; lo Kliproth, (of i sptdmcn Iroiii WittKlun ) (Bfit m ^77) 

I )iiie If ♦nn u 1 ii)»I \\ it< r 11) Tolin «* ih-is «1 iiiii n litjin Andreas 
t‘■rjfi giv(.s Imi J II in iriddihB Witor Pure'‘jKntiKii liotji Mr Fer^u 

m <4 toUtrlioii v\( n iMl\/ulh\ Dr lumtr, ^Brtwsftr** I iii 30( ) uid fjund to cuntain 
iiscn it( of iiini 7SU1 ndwittrdOS*) T'xpoidtjtl) llowpp it !«• ilm t entirely 
\>Uld/t<l ind ^t\es ull d n^ fuiius ol iimiiu ltd Uts itadil) in nitnc nrid 

vvitlirut I n t\( id) 

Ok ()>^ltlsoi {h tini unfit li im Ikcii 1 ii id in 1h ^i ind due hv 1 Bidtn ilso in 
Hii\ 111 r ^lobnl 11 ^rniips of dilu iti whit '.ilkiiii i iK it Mnu uiv Mint s m the 
\ .IS it Vndfi islHi^r in ilu lint/ and it Kn^iKdort in 11 nsh it Wilti hm m ir 

I ir tdiBi m Cicrin ny it oc ui'. in iljcuI »rti\ t ila is united wilJi iciult inddi btini 

II it d on gr initi 

1 his spicK s was I I ltd in iilliision to its cont lining disinic lioin^i/ixco poi\on 



MVOM si VV PHARMAC OU1 r Puvrmicvlls nu NfsidRLB 
H i/(Iitc, AtAa \iin (Ji I hum \\ai\, «!! 

Massive, with a loll tied cleavage in one dnection 
H=5—6 0^2 52 Lustre CWo/ duty white or bo 

ney-yeUow Cuttle. 

Ctmiponiiaht iccordnig to Kuhn 

Limt JJ nMgni «ii9 1 *) b8 | lotovyd of nian^inisi 2H irsinii ind os53, iron a 
ti acft losR by isrnitiou 0 B t 

Acts before tlu blowpipe like pli'irniicolitc 

Ob 8 Occurs at Langbon^hytt i m Wcrmeland with un ore of non and ^rauuhr bitter 
spar This mineral was calU d Dt r/<.litu by Kuhn, m honor of fi<%7ihus , but thib name la 
already appropnated anotlier inineial A Pharmacohtt irom Kii^lsdorf, containing 3 
prr cent oi magnesia, (Strome}er, UifitcrsUchungen, p 135,) has been called pictophai- 
marobfe 
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HAIDIN'gSeRITE. PHXR-mCALUS RHOBBICW 

Prtomalic Eucliae-Haloid, M. Uialomoua Cypeum-Halolde, Naid- Brewrter’i JoutmI, ^ TO- 
Kaldlagerlte, Turner. 

* Primary formt a right rhombic prism: M: 
a \ M—100°. Secondary fornix M ; c=:l40°, IVl: e 
' —130, a : a (adjacent planes,)=12f)° 68' c,: o= 
116° 31'. Cleavage highly perfect and easily 
obtained, parallel to c. 

H.=i-6~2'5. G.=2*84l. . Uistre vitreous. 
Streak white. Color white. Transpareht— 
translucent. Sectile ; thin laminas slightly 
flexible. 

ComfioaiUon, acpnrding to 'Punier, (Brewster’s Jour, ui, 308,) Arsenate of lil^ 85'681, 
and water 14'319. Dissolves oaMly in nitric acid.^ ^ . . •* 

Ona This mineral was first distinguished as a species by iVlr. Haidingor. A TOgw 
specimen only has been obtained Iroin its locality at Baden. It la associated with phU' 
macohte, of which it was ',up{)o&ed to be a variety ; it occurs mostly in minute crystals, 
aggregated into butryoirial forms. 

* * 

fJYPSUM. OvrsALUB rmomboidfcs. 

Prltmatoiddl Kuclase llalciide, .Af Sulphate ot Lime. Alububter. SelPiuic. iJypseus vulgarU, Cer 
tkeuMtr. I vit'oc. 

% 

Primary form^ a right rhomboidal prism; M : T=113°' 18'. 
Secondary forins: 





Poland, Ohio. 


P ; a=110° 33', a : a=:138° 54', P : e=124° 42', P : e'=144° 9'. 
Cleavage highly eminent, parallel to P; parallel to M-much less 
perfect, parallel to T obtained with difficulty, on account of the flex¬ 
ibility of the mineral in this direction. Com'poand crystals: Com¬ 
position of the firsthand parallel to each of the three primary faces ; 
of the second kind^ parallel with a plane truncating the edge a: a; 
of the third kind^ parallel wjth a. The arrow-shaped crystals re¬ 
sult flom a composition parallel to T, Imperfect crystallizations: 
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Stellated aggregiaj^Xis, composed of su]i^]^ellar particles; also 
lamellar and granular : sometimes neariy'fSiT^lpable. 

2. G.=2*31—2*3257. Lustre of P pearly and shi¬ 
ning, -of M and T vitreous. Massive varieties have often A glisten¬ 
ing lustre, and sometimes are dull and eartl^. Streak white. 
Color usually white, ^sometimes gray, flesh-red,‘ honey-yellow, 
ochre-yellow, and blue: impure varieties are often black, brown, red, 
or reddish-brown. Transparent—opaque. Brittle parallel to M. 

CotAposiiion, Sulphu5c acid, 46*31^ lime 33*90, lyid water 30*79. Before tlic blowpipe, 
it becomes opaque-wliite, exfolmtes, and falls to a powder. At a hi{rh heat it fuses with 
difficulty to a white enamtl. The white powder obtained by lirat, if moistened, soon be¬ 
comes very firmly 4olid. It 3ocs not efhsrvcscc with adds when pure. 

Osa The transparent varieti<'S have been distinguished by the name Selenite; and 
the fine massive varieties arc called Alahaeth'. (rjqisum often forms very extensive beds 
in sccondtt^, countries, and is also found in tertiary dc[)osits j occasionally in primitive 
rocks. It is also a product of volcanoes. • 

The finest foreign specimens are found in the salt mines of Bex, in 8 wit 2 crlund; at 
m the Tyrol; in tlie sulphur mines of Sicily; in the gypsum formation, near Ocana, 

< m Spain; and in the clay of tShotover Hill, near Oxford. Large lenticular crystals hhvc 
been mot with at Montmartre, near Paris. Dcrbysliim affords the fibrous varieties. Ala¬ 
baster occurs near Sienna, in Tuscany; it is transported from Ibis j)lacc to Morcncc, and 
employed for the manufacture; of vases, figures, dec. Gypsum also occurs in 
crystals covering lavas in most volcanic regions. * .. 

This siKKiics occurs in extensive beds in several of Iluj United States; and moT&pair- 
ticularly New York, *Ohio, Illinois, Virginia, Tennessee, and-Vrkan.sas, and is usaally 
associated with salt springs. 

Rne specimens of selenite and snowy g}T>sum occur in New York, near Ix>ckport, in 
limestone along with pearl spar and anhydrite; also near Cainilhis, Onondaga County, and 
occasional crystals arc met with in tlic vicinity of IJlInnlius. In Ohio, large transparent 
crystals (fig. 1) have ])ren found at Poland and Canfield, TruiiibHlI County: in Maryland, 
large grouped crystals on the St Marys, in clay; also near the mouth of the Patuxent. Se¬ 
lenite and alabaster occur in Davitlsoii County, Tcuiie.ssrp, un<l large beds of gypsum with 
rock salt in Washington ('ounty, Virginia, eighteen miles from Abingdon. In the Mammoth 
Cave, Kentucky, it presents singular imitations of vines, flowers, and shrubbery, (see § 43.) 

Pscudomorplis of gypsum have bt'cn oliservcd in cubi’s, iiiiitatri’e of rock salt, and in 
rhombohedrons in* tativc of dolomite, (Haidingcr, Pogg. Hi, 632, 1841.) 

Plaster of Pm >8 is gypsum which has been heated and groiuid up. It is used for 
making moulds, taking casta of statues, medals, dec., for producing a hard finish on walls; 
also in the manufacture of artificial marbles, as the seaghnia tables of Is'ghom. Gypsum 
is also pmployed fiir improvmg lands. The use.s of alabaster ar<' well known. 

'I'hc fibroas variety when cut en cabochon^ and polished, reflects light similarly to 
cat’s eye. 

ITiis mineral Is I'asily distinguished from mica by its inferior hardness and want of 
elasticity, and by a less easy cleavage; and, in general, its softness will distinguiali it 
'.from the minerals it most resembles. 

ANIIYDRITR Gypsa i.ns RKCT\XGei.i*s. 

PfttUUitlc Orthoklas-IIaloid, Ji/. Cube Spar, Miiriacite, W. Karstcnlte, Haua. Vulplulte. Anhy- 
drouB Sulphate of liiuic. 

Primary fornix a right rectangular prism. 

Secondary form, similar to fig. 70, PI. II. 

M : e=140° 4^ Also the annexed figure, M : a 
=124'^ KV, M*; a'=143° 37^ M : a''=153‘^ 5tV, 

M: e=l35° 35^. Cleavage nei^ly etjunlly per¬ 
fect . parallel to m and m, less parallel to P. 

Imperfect crystallizations^ structujre fibrous, lamellar, or granular. 
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and sometimes inipal^^e. The lamellar and c{>luinnar varieties 
are often curved or ccS^ted. 

H.=2-75—3*6. G.“2*899—2*957. Lustre somewhat _ 

parallel to m and m ; vitreous parallel to 1 *; and in the impetfcj^y 
crystallized varieties, vitreous inclining to pearly. Streak grayish- 
white. Color white, sometimes with a grayish, bluish, or readish 
tinge; also brick-red. Fracture uneven; of hnely lamellar and 
fibrous varieties, splintery. 

I 

Composition, Lime siilpliurir%eid .58*17. 

It whitens under the blowpiix*, l»ut does not exfoliate like gypsum, and finally is covered 
with a fiiable enamel. With kmix, it dissolves with effervcseenco to u transparent 
glass, becoming yellow, or browni^il-y(•^ow, on cooling. 

Anhydrite aometimes alfraets inoistim*, and assumes an appearance somewhat resem¬ 
bling gypaiiin. It is, however, midily distinguished by its cleavage. • 

Ob8 . Anhydrite has been vanousl)* dt'iioininated miiriaeite, anhydrite, tiipc stone, 
(gekrbsstein,/according (u its slnirture: (he first, when eryatallizcv! m bro^ tameUfls; 
the seedhd, when granular: and tin* third v\ lien compo.sed of contorted f iilicles. PKud^ 
rnc^hs in cubes, imitative of rock salt, have been de&eribcd by Kj»d!’,gcr. . ' 

Fme specimens of the erystallim* variety oeciir at the salt minc.s of Bex in Switi^ 
land, and at Hall in the Tyrol. At Ait>see, lioth the crystalline and massive varictieB 
occur; the latter of a brick-red color. It is also found at Sultz, on the Ni'ckar; at Blci- 
berg in Carinthia: at iNcdul in Upper \ustria; ami at Ilerchtesgadeii m Ikivaria; the 
WStiy gekiosfttHu has hem loimd prmeipally at Wieheyka in Poland. 'Iln* VulpiniiSf 
fromwulpino, Italy, is harder than tlic other varieties, and adiiuts of U'ing rut and pol¬ 
ished for ornamental puqx)>«es. 

In the United .States, it lias been found at I^ockiiort, N. Y., of a fine blue color, in 
geodes of black limestone, arconii>«nod with crystals of ralean’oiis sp.ir and gypspm. 
The decomposed v.iricty h.is also Iseii obsiTved at the same place, tomimg a tliin mcnu- 
tation on the foliated vuriity, and also Ih tween the folia. 


IIYDROBOU VUITK. BmioeM.nrs poi.tatis. 


Hydrous Borate of Lime and Magnt^ia ilydroMs f'alcari’o hitmratc of Magnesia, 7*Aom*oy- 

Resembles fibrous and foliated gypsum. i 

H.—2. G.=l*9. Color white, with spots of red from iron. Thin 
plates translucent. 


Composition, according to M. Hfss, (Pogg. xxxi, 49,) 


Boracic acid, 
iMagiu •*la, 
I.ime, 

Watt r, 


49 922 
1 : 1-298 

2fi;j.l0= 99-98 


49-22 

19-71 

i:i-7i 

2 i;-.;:i=--ioo 


FiLses btjforc thi* blowpipe to a clear glass, tinging the fl.mn- slightly green. 

Oaii. Hydroboraeite was first observed by lless, in a collrcfioii ol Caucasian minenlfl. 
The specimen was lull of holes, filled with clay, cont.lining dilFcrcut salts. It may be 
mistaken for gypsum, but is readily distingnished by its liibibihly. 
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BQliATE OF LIME. BoRocUJ|^jj»»i.iin)UH. 

ji. i/dy0«—(communlcatea to th^ wthor.) 

%arv form^ an obtuse oblique rhombic 
prism '; M : M=97'^ 30' and 82^ 30'—82^ 36', 
(Teschemacher.) Secouflary form^ the annexM 
figure ; M ; e=:147° 30', (^’cschelnacher.) Also 
in masses having a globular form, consisting of 
interwoven fibres. 

Crystals colorless and - transparenV Fibrous 
masses opaque, snow-white, silky, and have a pe¬ 
culiar odor. • 


“ M 

i X 


Com/wM^n'oii^^according to llayrs, a Hydrous 9brate of lime; \ / 

the exact constitution has not yet been detcrniitjcd. In wflrrn *y 

water the ^Srous inaraes expand and form a consistent paste with ♦S. y' 

than eight times their volume. . Mr. Hayes slates tliat this • 

vmWy contains more water than the crystals. 

''occurs quite abundantly on the dry plains near Iquique, S. A., asso- 
with magnesian alum, (Pickeringitp of Hayes,) where it was obtained by Mr. J.H. 
Blako. The crystals are sometimes a quarter of on inch long. 


C.\IX)AREOIlS SPAR. C\ix:i.m.us RHOMnoiiF.DRua 



RbombohfNlral T.lmi- IVnIoide, JV. Cnrlumate of LimH. Marl, Aearic Mineral, Anthraconite, ApinftiB, 
ArnuUne, Chalk, Iitoliie, Marble, Oolite, Ostrr-ocolla, Pcostono, Pibolite, Slate Spar, Travertine, Tufa, 
t'alcite. Nair«)calriie. 


Primary form^ an obtuse rhombohedron; R: R=105'^ 5'. Sec¬ 
ondary formsy figures from 109 to 122, PI. 11; also the annexed 
figures. 



Oxbow. 
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which is commenced by the planes 121, PI. II, and 

whfl©:, completed,'resembles fig. 122, its interfacial angles 
^8° 5'. Another, still more acute, is occasionally ob- 
the inclination of whose faces equals 65^ 5(y, (fio-..2;) 
and'another of 60^ 36'. Fig. 5 is a distorted scaAenc dodecahedron, 
from Rbssie, St. Lawrence Co., N. Y. The lettering of its planes 
will explain its relation to the primary rhombohedron, and the 
scalene dodecahedron represented in fig. 4. Cleavage highly per¬ 
fect, parallel to th« primary faces R. Compound crystals^ fig. 16, 
Pi. in. Fig. 9 is an instance of similar composition. The faces 
e are formed by a truncation of the terminal edges, (fig. 119, PI. II.) 
The peculiar appearance of this compound crystal arises from the 
extension of each form beyond the face of composition. Figure 10 
is an ex^pple of the same kind of composition in a difierent second- 
aiy: the uncompounded fofm is represented in figiire-7.* In figure 
N&h^coxnpasition is of the same kind, but has taken place parallel 
fS^ plane on a lateral^ahgle... Figure 12 is anot^r example of 
this* mode of •composition, occurring in a scalene dodecahedron, 
(fig, 116, PI. II.) Imperfect crystallizations^ structure fibrous, both 
coarse and fine; also larpellar and granular, coarse or impatpabl $4 
also stalactitic. , 

H."=2*5—3-5. G.=:2‘508—2*778. The purest kinds vary, ac- 
cor^ng to Beudant, from 2*6239—3*7234, (Ann. des Mines, 2d Ser. 
V, 275.) Lustre vitreous—sirbvitreons—earthy. Streak white, 
or grayish-white. Cohr usually white ; also various pale shades 
of gray, red, green, and yellow; also brown and black, when im¬ 
pure. Transparent—opaque. The transparent varieties exhibit 
double refraction. Practure usually conchoidal, but obtained with 
difficulty, when the specimen is crystallized. 

Comfotitiony Lime 56*39, an4 carbonic acid <1.3*71. The colored varieties often contain, 
in addition, small portions of iron, silica, magnesia, alumina, bitumen, &i.c. Acids pro¬ 
duce ac*bri8k effervescence. 

Before the blowpipe, it is infusible; it loses, however, its carbonic acid, gives out on 
intense light, and ultimately is reduced to pure lime, or Many granular lime¬ 

stone phoi^horescc witli a yellow light when pulverized-and thrown on a heated sliovr.l. 

Obs. Calcareous spar appexirs under a very great variety of forms and aspects, and, 
consequently, was distributed by the earlier mineralogists into several distinct species. 
These now constitute varieties. 

The term Ireland spar is applied to transparent calc spar: the finest specimens come 
from Iceland. Satin spar is a fibrous carbonate of lime, having a delicate satin lustre. 
Oolite is a compact limestone consisting of minute spherical grains or particles resembling 
tlic loe of a fish ; it is so called from wo*', an egg*. The Venstone, or Pisolite, diliers 
from oolite in Uie larger size of its particles. Those particles are composed of concentric 
lamins. Chalk is a massive opaqiis varicty, usuallywliite, and possessing a purely earthy 
aspect, and absence of lustre. It is usually much softer than the other varieties of Uiis spe¬ 
cie . Agaric Mineral, or Rock Milk, is a loose friable variety, deposiU'd from waters con¬ 
taining carbonatcof lime in solution. It is formed about lakes, whose waters arc jinpregnated 
with Umc; also, in fissures in I^cstoi^e, and in limestone r;i^crns. incindcs all 

imperfecUy crystalline and terthy Taricties vdtich admit of a higlt polish. ' The Stink- 
Mone, StDineaione, 6t ^nthraronite^ which is foimd columnar, gramtlar, and compact, of 
vuriotui shades, emit^'Ct fetid odor, when slnick wiih the liaminer. Stalactite* are pendent 
mnsses of linuiithDC, fonne^in limesfone CAVQmS'hy percolation of v*^ater, holding lime 

32 
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in solution, throutrli Uteir ; the eva^ratioa of the w^ter causes the deposition 

of theJime, and thus, in tiqjw^^unins arc often tbnncd extending^ from the nx ^dft tfae 
floor of a cavern. The water which drops to the floor from the roof also evaporaHSliDil 
forms a layer of limestone over the floor, which is called Stalagmite. - Argentine 
a silv^ white lustre, and corftains a little silica. Marl is a mixture of clay an 
ate of lime. Calcareoit% Tufa occurs in beds formed by deposition from water, and has 
a very porous structure. The Fontainebleau Limestone is an aggregate of secondary 
rhombohedrons^ containing, mechanically mingled, large portions of sand. The name 
Natrocaleite has been applied to pscudomorphous crystals, having the form of prisms 
pointed at each extremity, as tlicy sometimes contain a small portion of carbonate of soda. 
These forms are su^wsed by Dcsclniscaux to be imitative of seWnife. 

This species, in some forms, is v(.fy generally dilfiised. England and France contain 
extensive strata of chalk. Italy, from her Carrara beds, and Greece, from- tiic Pcntelican 
quarries, have provided the w'orld with statuary marble. The greater part of Ihd middle 
and western sections of fhe United States are underlaid with strata of limestone, and white 
or granular limcstonr occurs in various portions of the Eastern States. 

The most interesting localities of culu spar in the United States, both as regdrds size of 
cr>*staU and crystalline form, exist in St. Liiwrence and Jefferson coiinticib Now York. 
The flnest sjH*nmcQs have been obtained at the Kossie lead mine. T.he crystalsiire highly 
modined and often transparent cven when large. Otui gigantic cryita}) qe^y t 
rent, in the cabiil^ of 1). Silliman, jr., weighs 165 pounds. th' Natifi^l 
miles from Goiiv^eur, in the same vicinity, gdod crystals .arc obtained; aldd'vi 
>Vilson vein in tJouvemeur, and the Jepson vein in Rossic. At the Paris ore in 

OouvcriK'ur fine geodes occur in .sjx^cnlar iron. In Jefferson county, near Oxbow, on*the 
land of llenton, large crystals, .sometimes as clear within a.s Iceland spar, have been 
obtained from a decomposing limestone. The rose and piirple varieties are very birautiful. 
Some gigantic crystals weigh a hundred pounds and upwards. Fqnr miles south of.Ok- 
bow, iu Antwerp, there is. a vein of calc spar and lead, Wluch affords beautiful 
masses of white, purple, and brownish ^adcs. Interesting ciystullizations are a^'pro- 
cured here. In Essex county, N. Y., to^ of Moriah, on MiU brook, near Poit f^nry, 
crystals of calc .spar occur in white limestone. Dog tooth spar (fig. 4, and fig. 116,^ 
II) occurs of great lieauty iu Niagara cotinty, near Loekport, with pearl spar, celestine, 
si’lcmtc, and anhydrite: ul.so in Onon'daga county, near t'ininllus, along the railroad. 
(»oo<i crystals are found in Herkimer county, a mile soqth of Ijitlle Falls, m the bed of a 
small stream; in Iicwjs county, at Ixtyden and' Jxtwville, and at the Martinsburgh lead 
mine; and on the wcslcni hank of Dry Sugar Rivot, near Booiiville, Oneida county. In 
Maiiu, at Thomaston, lenticular and prismatic crystals arc common. In New Jersey, at 
Bergen, fine crystallizations of yellow calc spar occur wdth IMlholitc, in trap; at 
Franklin, a pink variety is met with, and good clcatage sfH'cunens may In- nblained. In 
Nova Scotia, Partridge island affords a wine-colored calc spar, and other interesting Vari¬ 
eties. Aigentine occurs near Williamsburg and So,ut}mmptnn,.-Mass., and at the iron 
mines of Franconia, N. H. Agaric mineral covers the sides of a cave at Watertown, N. 
Y. Stalactites of great beatkty occur'in the celelirated Wier’s eave, Virginia, and the 
large eaves of Kentucky. Fine specimens are also found in the niany^no^erus of Scho¬ 
harie, N. Y., of which Bafl’s cave is the most famous. Fibrous curlKinate'rif lime occurs 
in New York in considerable abundance at Camilhis, and Schoharie, (near the Barytes 
locali^,) and of a fine satin lustre near De ling’s mill, St. liawifnco county. 

Thematinalof oiu common marbles is either granular or compact limestone. ITic 
white granular variety is used for .building and sciilplurr. These rocks when burniform 
quicklime. A fine compact limestone is employed in lithography. Calc spar is also ittcd 
as a flux for smelting ores. 


'•j ARRAGONITE. CAr/CiALUs-mioMBicuo. 

Prismatic Llmc-UaloidR, jf. ElHciibluth, fP. Iglnite. Flos-ferrj. iy'ecdifi Spar. 

Pritri^ry form^ & right rhombic prism; M : Mc=116'^ KV. 
ondt^form, M: c=l 21° 55^, e: 0=126° 60', e : o'=109«o 49', I : o" 
=1^^ 19'. Cleavpge parallel with M. Compound crystalsy^, 
siinilat to th|9 figures 13, PI. Ill, and 3, 5, 6, and 11, PI. IV; alSo *^ 
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2* Imperfect qrystallizaiionSi globular, reniform, and coral- 
lofdal-fitiapes; columnar masses, composed of straight or divergent 

fibres. ® 

H.=3-5—4. G.=2-93l;Haidinger; 2-927, Biot. Lustre 
ous, sometimes inclining to resinous on surfaces of fracture. i:i freak 
grayish-white. fJolor white ; also gray, yellow, green, and violet. 
Tran^parent^translucent. Fracture subconchoidal. Brittle. It 
possesses double refraction, but in a less degree than calcareous 
spar. 

CotnposUmni acconling to Stroracycr, 

t'arbon.ito of lime, 95*3965 99*3933 

Carbondte oJ htrontian, 0*5090 4*1043 

Water, 0*1544=^5*9599 0*5993 -103*9957 

The carbonato of .'‘ronlian is a veiV variable ingredient, and docs not exist in all the 
vaneties. Carbonat* ol lunc is one Qf the dimorphous substances, calc spar being one of 
4s forms, and tlic rhombic cmtals of Aita^nite the other. ^ ° 

When Arraifouitc is heated, it parU with its wate»of crystallization and falls to powder 
It is phosphon setnt on red hot iron, and sbluble with effervescence in nitnc and muriatic 
acids. ’ ‘ 

Ois, TTie ino-»t common repositories of Arragonitc arc lieds of g}-psum, beds of iron 
ore, {where’it occurs in eoralloidal forms, and is denoraiflated ftos-fein, ‘flower of iron ') 
basalt, and trap forks; occasionally, it occurs iu lavas. It is often associated witli copper 
and iron pyrites, galena, and umlacbjtc. 

This mineral was first discovered at Arragon, in Spain, (whence its name,) in six-sided 
prisma, with g>*p8uin, imbedded in a ferruginous clay.. It has sinec been obtained in 
compound hexagonal prisms at BUin, in Bohemia, in a vein traversing basalt Thejfos- 
ferri variety is found m the greatest perfection in the Styrian mines of Eisenerz, I'oating 
cavities and even caves of conaldcraUo extent, and associated wth spathic iron. At 
Dufton, a silky fibrous variety called Satin Spar, occurs traversing shale in thin veins, 
generally associated with pyrites. In Buckinghamshire, Devonshire, &c., it oedkn in 
stalactitic forms in caverns. 

Flos-ferri occurs sparingly at Lockport, N. Y., coating gypsum in geodes; at Edenville, 
N, Y., lining cavities of imapickel and cube ore; ati the Parisli ore bed, Rossie; and at 
iljj^ddomi Conn., in thin scams between layers of gneiss. A eoralloidal Arragmiite occult 
in Chester Co., Pennsylvania. 
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CXLCIVUjS IMILOMII. 


MacmtvpnusLime llulolde, JV. Hitter S^par. Punrl^par. Magnesian Liinrstooe. O 
Hpai ilitietkalk. Btitenpath. 

Primary fortd^ an obtuse rhombobodron; R: R=106° 16'. 
Secondary forms, two acute rhombohedrons, (fiff. 108, PI. II;) in 
one of : o'=79° 3t)', from Gotha, in Saxony; in the other, o": a"= 
66° 7', from [Tall, Tyrol. Cleavage perfect parallel to R. Faces 
a\ usually with horizontal ntfiai. Compovnd crystals, similar to 
11, p. 214, presented by a greenish-white clieavable variety from 
Mexico. Imperfect crysttdlizations, imitative shapes j^also amor¬ 
phous, of a granular structure, coarse or fine, and grains often 
slightly coherent. ' 

. • H.=3-5.-4. G.—2 884, (from Mienio.) vitroous^,incli¬ 

ning to pearly in some varieties. Color tyhite, reddisu, or gfeenish- 
white ; also rqise-red, green, brown, gray, and bla'cU. Subtranq^ 
rent to translifcent. Brittle. . ♦ 

• I 

a 

I 

KanimoIslH'rir dUtingiiishes four compounds of cartrahato of lime and carbdnate of mar- 
nesiu; our, coiiaistm^ of those carlnnates In the proporti(»^ by wcijrht of 54U8 tp 45*o2 
(1:1.) uhirh includci) the common Doloipitc and bitter spar; another, b3'i)5 {b36’0.'> 
(3: including a Polunute from I.icbensteiii and u4)]tter spar from Koluzonik; a third, 

7U'!2'' to *20 73 (3.1,) iiicimimg the Gurhojite, and crjstallizbd bitter spar fiom Hall in 
the Tjrol, and from Taberg in Warmland; and a fourth.38’27 to 71*73 (1:3,) including 
the ('unite. 


Sfduhlu in the aeids, bnt more slowly than calcareous spar, llcfore the blowpipe, some 
varietie>. darki-n and incr<*ase in hardness. 

(){4. Tlir* name IJohmite is applied to white crystals, and to the granular varieties. 
Pearl "par mchides rhombolicdral crystallizations evitb curved faces and a pearly lustre. 
Wh( n the cr^ '.tals are not curved, and have u brown or reddish-browm color, they arc called 
6 ioicr Hpar : this variety contains 5 to 10 per cent, of oxyd of iron or oxyd of manganese. 
Gnrhojite is a eoinpiet snow-white suhtranshieent variety, so named tjoin a locality of it 
at Giiihof m l<r>wer Austria. 

Granular dolomite constitutes extensive beds in pHmitive regions. Crystalline and com¬ 
pact vanctiis arc oltrn associated with'serpentine and other magnesian rocks. 

Pc 111 spar occurs in geodrs in compact limestones and other stratified rocks. 

Dolomite oreurs at Trayersella in Piedmont, and at St. Gotliard in the Appenines. 
Rhomb sp.ir is tound in Sal/burg, the Tyrol, Miemo in Tuscany, from which the name 
Mtfmite vvas donvod. Brown spar and pearl spar arc obtained at Schemniis in Hupgary, 
Kapnik m Transylvania, at Freiburg in Saxony, in the lead mines of AUton in Derby¬ 
shire, and at other places in Devonshire. • 

Roxbury, Vt., uifords large yellow transparent crystals of the rhomb spar variety, iim 
bedded m t.tlc. A coarst* cliav.ib]e variety, occasionally presenting perfect crystals, is 
associated with white lain in Cale. K|>ar, at Sinithfreld, It I. 'Ptie pearl spar variety is abun¬ 
dant m gfodi s at Ixickport, Niagara Falls, and Roeheafer, N. Y., accompan 3 nng calc spar, 
cele.stine, and gvpMiin ; ulv) at Glen’s Falls. Mas-vive Dolomite forms extensive beds in 
Litchfield (\), (kwiti., ni the southwestern tow'ns of Massachusetts, in Vemiont, in various 
parU^ New York, Fcnnsylvania, New Jersey, Maryland, &c. CrvstalKzcd Dolomite 
occurs in rhombohedrons at the (piarantine, Richmond Co., N. Y., and at Hoboken, N. J. 

Ourkojite is Ibimd on If ustis’s form, Phillipstown, N*. Y. It has a semi-opaline appear¬ 
ance, and a fracture rcsernbling porcelain, and consists, according to Beck, (Min. Rep. N. 

254,) of carbonate^of lime 66.7.>, earbonatcof magnesia36*50, silica 6*75. 
brown spar occurs at Warwick, N. Y., and at the Parish ore bod, St. Lawregtbe 


county. 

jAwnile is generally sup[)Oscd to be injurious as a manure for polls, on account of its 
m'agnSlB; but this is not so, unless used after calcination, befoK it is fully air-slaked. Tlie 
lime it af^rds wh^ burnt, makes a more durable cement than common limeatone. Hie 
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Tocb gcnen4|||M fi*™ moio friable than ^orc ' ^i^Jiunrstone, and therefore not 

as jBi^for buildingstone This sper ics named t of Dolomieu 

ANKERrrR Cajciatu9 dfcolokaxs 

s 

Paratomous Lime Ilaloide, JIf Rotic Wend and Wandstem uf theStyii*m miners 

Prdwary J'ornh obtuse rhombohedron ; R • R=106° 12'. 
Cleavage ])aiallel with R. Occurs commonly m easily cleavable 
masses; also of & compact granular composition, m which the 
grains are distinctly discernible. r 

H.=3'6—4.* G=2 95—3‘1. Lustre vitreous. ASVreaA: white. 

Color white, sometimes yellowish oi brownish fiom an admixture 
pf iron. Translucent—subtranslucent Frattxire uneven. 

CompoMlnm, according to Bcrthier, (T d( s Ess uh p ir U vok s< r he i, 491,) C arbonate 
ae 51*1, caibonatc ol magnesia 35 7, carbonate of iron 3U 0, and carbonate of man 
iK 3 0^eS98 ^ ^ 

Hon the blowpipe ft bHckens, and then will act upon the inagneUa needle, but is infu- 
aiblc A pearly glbbulc 18 formed with borax Expnsun to the air darkens its surface 
Ob 8 Thi»Bpec)r& occtVs at RathhausU rg and Sal/buig , also at the blynan mints of 
Eisenen, when it is valued both as'aniron ofe and a flux 
The transition limestone about Quebec contains it in veuis, and at West Spnngfleld, 
Mass, it oeeur<i in qpnn^ction with the cool formation A brow n spar from Johnbburg, 
Wan«n ('o, Y, and from the Parish btd, Jeflbson ( o, are reltired bj Ik ek, with some 
hesitation, to this spteu s 

It was first distmgnishcd as a distmct by Mohs, who named it aflex Prof Anker, 

of the Johamieum, in Orat/ 


MAGNEbITE Mvonj siai us RiioMsoiirDRus 
Carbonate of mognfesia Baudibbonte Razoumu/T'.kin Globertite, Seudant 

Primary / rm, an obtuse rhombohedron, R : R=107° 22'. 
Cleavage rhombohedral, perfect. Also massive ; granular, or 
fibrous, and sometimes m radiating groups.' 

H.=3—4. G.=2 8—3. Lxisti 4 vitreous , fibrous varieties 
sometimes silky. Co/or white, yellowish oi giayish-white, brown. 
Transparent—opat^ue. Fracture fiat conchoidal. 


Compoxttton, according to Kli^roUi, (Biit v, 100,) andstromejer, (Untcrsuch, p 133 ) 


Magnesia, 
Carbonic acid, 
WatPi, 

Ox Muiff 

o 


Skyermark QlobcrUlt Haumgortes 

4800 l7bH4 

49 00 6075U> 

300 14037 

-= 100, K 0-2117=100, S 


It dissolves slowly, withhttlc eflTcrvtsccncc, in mine or dilute sulphunc acid, and is 
mfusil^ bcfotc tlu blowpipe 

Obb Magnesite occurs asbouited with sorpentinc ind other magnesian rocks This 
ipecies oerurs at Hiubbchitz m Moravia, at the Crulstn moutu iiiis ih btyno, at Baumgar 
tm in Silesia, at Baudibsero in Pitdmoni, and at Vaket \s m bpaiii 

At Hoboken, N J , it oceupicb seams and caviticb m Dolunntt and berpentme, having a 
eloBtl^ aggre^ted fibrous structure; also at Bolton, Moss, w here it appears in deheate, 
indistinctly ^lous masbCS, traversing whitb Imiestone; at Lynnfield, Moss, coating 
serpentine 
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Carbonate of magnesiawith carbonate of iron in various proportions. One 
of these compounds is desd^^'^a mcsitinc spar, (Broithaupt,) and in the system is ar¬ 
ranged near spathic iron. Rhmitb Spar is another compound, containing 10 to 15per4^t. 
of carbonate of iron, (Brooke.) It rcsi'inbles magnesite, except that it iM'comes.broV^ on 
exposure. The angle isfpven at 107^ 14% which is the same with iiiesitinc spar. *1110 
rhoinbohedral crys^s in the steatite quarries of IVfarlboro', Vermont, Middleheld, Mass., 
and elsewhere, are referred by Shepard to Uiis variety. 

HYDROMAGNfiSITE. Magnk8im.u8 pulvereus. 

Hydro-carbonate of Magnesia, Tkomson> i 

, • t* • 

un crusts; also as*a white powder. H.=?:2. Liisfre earthy. 
Streak and Color white. 


Cor/ipoaifion,-according to Wachtmeister, (K. V. Ac. H. 1827, p. 17,) and l^obell, (J. 
£ Pr. Oh. iv.tjp,) “ • 


Magnesia, 

42-41 

-;3-96' 

Carbonic acid. 

, 36-82 

36-00 

Water, 

18-53 

19-6a 

Sdica, 

0-57 

0-36 '' » * 

Peroxyd of iron and foreign matter, 

1-66=99-99. W. 

-=100, K. 


Obb. It accompanies magnesite, in India; occurs also in seams and in crusts, with 
magnesite, at liolmken, N. J., and at other places in Richmond and Westchester coun¬ 
ties, N. Y. ' 



ORDER li. BARYTINEA* 


SPATHIC'IRON. Maranpalub rhombohedrub. 

P 

RrarhTtypaui Faraclinvie Baryte, M Rhombuhcdral Sparry Iron, J CRrbnnaf^ of Iron. Spany 
lion. Spathlclmn, Phtl Blown Spar Stalilsuin Spha'r(M.)clerU(‘. Tiny Iron Stone. Bidtroa^ 
Beud. Blaenspath and SpAttiuisenHti In 0/rAe G^rmaKf Jankmie^ Itvfrenojf-l 

Primary fonn^ an obtuse rhomboiiedron ; R : R=l*07°. • Se- 
cotidaty forms^ similar to fi^s. 112, 113, Plate II; also 113, with 
the planes e of 119 ; e : e=l36° 34'. 

The faces often curved, as in the annexed figures. Figure 1 is 
an instance of several curvatures arising in part from the compDund 


1. 2. 



nature of the''iystal. Cle&vage rhomboidal, perfect. Imperfect 
crystdUizatiojis^ bolryoidal and globular'(onus ; occasionally in 
silky fiiiroiis ma^'ses ; also coarse or fine granular, to impalpable. 

H.=3—1-5. 0.-3 7317—3-829. L?/s^/cvilreons—pearly. Streak 
white. Color ash-gray, yellowish-gray, greenish-gray, also brown, 
and brownish-red; sometimes while. Translucent—subtransiu- 
cent. Fracture uneven. Brittle. 


CompoAKwH, arrordmer (o KUproth, (Belt, iv, 110,) Tlionihon, (Min. i, 445,) ondBis- 
choff, (Ann. doa Mmc«i,2d ser. i, 279,) 


Protox. Imn, 
('arbonic ucid, 
Protox Mang. 
liime, 
Magnesia, 
Alumina, 
Moiaturc, ' 


Danki'rodc. 

Slltt load mini', Durham 

>^phitrQ«tdrrtU‘ 

57-.50 

54*570 

,52*128 

3ti*00 

35*900 

32231 

3'30 

1155 

. 1.1—. 

1-25 

. ’ .3*176 

|9 965 

I. 


^ 5*676 


=98‘05» if. Q-630*- 97-4,31, T. -=100, B. 


In the blowpipe flame it blackens, giving gfr carbonic acid, and tiltimately an 'Of 
iron IS obtained, which ia attractable by the md|met Alone, it is infutdble^ It colors borax 
green. It dissolves with difficulty in nitric and, and scarceb effervesces, unless ptevi- 
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oiisly pulverised, atiu^phcrc darkeiiK its* color, rendering it often of a 

blaokifili-brown, or lirownia&rejl' ^ lor. 

Osr Sparry iron occurs in many of tlir rock strata, in gneiss, mica-slatc, gray>wtckc, 
and in connection with coal formations. It is often associati'd with metallic ores. At Frei¬ 
berg it occurs in silver Veins. At tornwall it acebmpanics tin. It is also found a^m- 

S anying copper and iroiyiyrites, galena, vitrw)iis co|)|K*r, &e. In New York, according to 
leek, it is ^iiiost always a.ssociatcd with specular iron. Occasionally it is to be met with 
in trap rocks. 

In the ri'giou in and about Styria and Carinthia, tliis ore forms coherent tracts in gneiss, 
which extend along the chain of the Alps on one side into .\uslria, and on the oUier into 
Saltzbiirg* AtHurzgerodein the Hurtz, it occurs in fine crystals in gray-wacke; also in 
Couiwalf, Alston Moor, and I)evon>]iire. 

^le SpkcerostfUrttt' variety has a spheroidal fbrm and radiated structure ; i( occurs at 
Han^u, where it occupies cavities in greenstone. Clay iron stone, which is a mixture of 
carbonate of iron and clay- occurs in ihc coal beds in tlie neighborhood of Glasgow ; also 
Mouillar, Magesente, &r.. in France. 

At Ro.xburv. Conn., a vein of coiisidorablo size occurs in a vein of quart*,.which-tra¬ 
verses a strufum of gneiss for upwards of half a mile. It is also obtained m considerable 
quantities al^Myinoiith, Vt-. and at Sti rling, Muss. In sinall quantities it occurs at Mon¬ 
roe, t?on.. in Lane’s mine; also in rlioniliohedrul crystal.^ in Ncw»York, the Sterling orb ^d 
in Antwerp, Jeff^son ('o., and at the Dodge ore .tied in the town of Hjrraon, Stliawrence 
county. , 

This ore i.^ employed very extensively for the manufacture of iron and steel. On the 
Styrlan bed, at the celebrated Krzberg. between Eisenerz and V'ordenberg, 1200 men are 
constantly employed. The beds which f>ccur in the coal formation in England, supply all 
the ore requisite for tlie anmen-^e (jnantity of imii annually smelted in (»reat Britain. 

'fhe Junketitr of Dufrenoy, described as a cariionatc of iron occurring in rhombic prisms, 
has lately been shown by Breithunpt (Pogg. Iviii, 278, 1843) to bd nothing but common 
spathic iron, and consequently carbonate of iron is not dimorphous, as has been supposed. 


MESITINK SPAR. 

Mesitinspath. Rboiiitiobr'iIrnI Paraciirosp Baryte, M. 


Primary form^ an obtuso rhombohedron; R : R==107° 14'? 
Breithaiipt. Cleavage rhombobedrnl, perfect. 

H.—4. G.=z3‘35—3-63. Lustre vitreous. Color yellowish. 

Translucent. 

Gompo.?ifwn, according to Slromeyer, ' 

(■arlKinic acid 442.3, protoxyd of iron 35’13, magnesia 20*64, with some prototyd of 
manganese. • ’ . ' 

Acts before the blowpipe like spathic iron. 

Osa Occurs at Traversclla in Piedmont. 


OLIGON SPAR. 

« 

‘ OJigonspaUi. 

Primary, form, an obtuse rhombohedron ; R : R=:107° 3', 
Breithaupt. Cleavage rhoiiiboh^ral, perfect. 

H.=4. G.=:3-745. Lustre. vitreOus. Color yellow, reddish* 
brown- ‘ 

jCompotition, according to Magnus, 

^CadipDateof iron 59*99, carbonate, of Qumganese 40*66. 

Om Occurs at Ehreiifriedersdorf. 
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PIAFJiOfJITR Maras ] At irg bF<niFm\ss 


WacrotypoiH PariflirmpTl iiyti, V < "iihiiniteof MtnK,m<so I^Iiodochrositc, u)d when oil ted with 
S’tlicatcol MoiigintM) Aliigitt., I’hoti/itc, Rhridoiiitc Mjii^dnspitfi 


Pixmmy Jorm^ an obtusp rhonibohcdron ; R • 5K Sec¬ 

ondary form, similar to ] 19, Pi. 11. CVcrtt?rt§-e parallel to R. 
Imperfect ciip'talhzations, fjlobnlar and bptiyoidal iorms, havinf^ 
a columnar stmclHic, sometimes indi^mct. Also granular van^ 
ties, occasionally ot an imjmlpable structine. 

H. 3 5 G,^3 592, vai. fioin Kdpnik. ruieous, inclin¬ 

ing to peaily. ASV7Pe//'wliite. CWorvaiions shades ot rose-red; 
biownish. Translucent—subtidiisluccnt. uneven. Rnttle. 


CompositiOHy iC(on]in^ to Du Mctul diid B< rtiii< r, 


Ox>d of rimipaiiiM, 

5100 

I roiii N tigyag 
>6 00 

Cd^nu irid, 


lh (.0 

Pnitoxydot non, 

1 87 


Siihca, 

1 17 

- 

Liinc, 

*> lO 

07 OS Du ml 7 tO 1 


UlO, Bdtliirr 


Biloro t)irlilm\iMiM^th( (olor fhan^rg to pj u. bwmn 'ind bhrk tnd thiio is i strong 
<1<(Rpitition Imt it iH infusibb pa s# VVith glass oj Inh ix it fuses n idil> to a \ioUt 
blue iietd ! tbr\(st(s stronplv with flilnc icid On ixpoMirt to tin iir its lolor is 
« h inpi d lo brow n, and snim biipiit losi u d voAttii s bieoinr p ih r 

Oijs i)i lUopitcoCturs Mumnouh 111 Min alon.; with on s ot siUtr bid, indropptr; 
i1 Is s lid to lu\t boenfomid il-o in triiisifjon iiioiinl iins witli oihd oirs ol ininpiiusi 
It IS m»t uiu iiiiiiion 111 flu s rvon nniu s , if miurs dsu it N \r md k ijmik m Irm- 
saIv inn, iH It t llinpn di iii llu lint? \( 

ft h i>l)M n I b n\nl 111 I piiliimluit loun roiting Tnjiliti it M isbinglon ( onn , on 
(tu I iiut ot J<K 11 uiip 

IhMlliiiipt h ISjiu lUd fioni this s|Hnis Ihi on boin k ipnik wlinli lontuns icrord- 
mp lo Ihithur (m «htnu dinixlun in put') >1 pti t.tif ot sdn i KM ol < ubomc 
lud, 11 of proloxy 1 iiiuipamsi, and 11 ot him Its lurdniss hi sHUh it 45—5 
<. d 592 


srRONTF VNITn Hvriuis lunnuifsh 

PeriiomoHs IIil n iryli, JM i arbonati ol sirontnii Wroiiiimt ( orbomtie, H 

P) imnry Jorm, a right ihombic piism, 

M M 117^ 19'. Spiondary form, M 
7_i2F20', c' e' 108° 12', e c'-l4P 
20'. Crystals usnally compound, icscm- 
bhug those of Ariagoiiite. fcSuiiaco P usu¬ 
ally striated paiallc! to the shoiter diago- , 1_ ^ 

nal. Cleavage latcinl, iicaily perfect; • ~ 

traces parallel to t. Impel feQt crystallizations, columnar globular 

forms ; fibrous and gianular, 

H,^3*5—4. (1.-3 605 -3*713. hnstre vitidbus ; incling to le- 
sinous on uneven faces ol fiacture. Streak white. Color aspaiagus 
Uiccn, apple "lecn , also white, gray, yellow, and yellowish-brown. 
IVanspareiit—tiausluceiit. FractuTe iuiev6n. Brittle. 
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Composiiion, ('Urbonic^i^S^93, and stronfiu 7007. 

TbtanBon found the twofrom Strontisin to contain, 

Green, Brotvn. 

CarlK>nateof stronlia, 93*493 91*082 

Carbonate of lime, 6-284--99*77 8*642=99*724 

Another variety firom tiie United States, which he lias named Enmonile, in honor of 
Prof. Emmons, of Williams ('ollctfc, Mass., contains 12*5 per cent, of carlKinate of lime. 
These are probably mechanical mixtures. 

Effervesces willi nitric and muriatic acids. Paper wet witli the solution in these acids, 
and driedyj^ms with a red Hume. 

Before'-ffllfblowpipe it fuses on the tliinnest edges, turning tlu* flame r»’d. With a strong 
httt, the carbonic acid >s expelled, and the assay then gives an alkaline, reaction. With 
borax it cftt'rvesces strongly and yields a transparent globule. . 

Obs. Strontijuxitc was first obscrvi'd at Strontian in Argyle.shiro, in veins traversing 
gneiss, along with galena and heavy spar : it occuns tln-re in stellated and fibrous groups, 
rarely in jK-rfect crystals. York.shire and llraiinsdorf in Saxony, arc other localities. 

Tn the Unit<*d St.iti's if occurs at Sr-lioharie in grannlar and columnar masjscs, and also 
in findv tenidnatcil erystals, con^tltn1ing nests or geodes often of largo size ui th^ hy¬ 
draulic limestone. It is associated with heavy spSr, iron pyrites, mid calc ^r. At 
Mnsc.'ilongc liiikc a massive and fibrous varictv of a white or greenish white color is 
sometirne.s the matrix of the flnor spur of that^region. Clmumont Bay in Jcfferson'tJb., 
N. Y., is given as .another locality. Massive Sbbnlianitc has been found by Mr. James 
Heron, at Warwick, N. Y. 


CELKSTINE. Baralws I'hismaticus. 

Prisinatoidal H^-Baryte, Af. Sulphate of Slrohtirin. Zolestine, tVern. 

Primary form^ a right rhombic prism; M : —104'^3(y. 

Secondary forms^ 


1. Ktna. 



*3. Lake Eric. 


X — 

p 


\ 

M \ , 

. a 

/ M 

.Z- 

a 

- ^ 


P : a = 128^ P, a : a = 103° 58', P 42', a: a= 7«° 

P: a'—157° 45', a : a'=lfi2° 57'. Fig. 1 is lengthened .in the di¬ 
rection of its shorter latet&l axis, and fig. 2 in the direction of the 
longer Cleavage distinct parallel with M, less so parallel with P. 
Imperfect crystallizations: structure fibrous or columnar and ra¬ 
diated, also in globular ma^'esofpolnipnar composition; occasion¬ 
ally granulanv., -V; 

G.%=:3’92—3*9o3. f^ustre vitreous, sometimes in- 
clinifSg to pearly. ■ Streak white. '^Color generally white, often 
b|ui^ or reddish. Transpar^—subtranslucent. Fracture im¬ 
perfectly colwhoidal—uneven. Very brittle. 
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Compogitiont when piircj Snlphuric acid 43*64» 56*36. Often mechani¬ 

cally mixed with carbonate of lime, sulphate of baryta, oif’oxyd of iron. 

tiefore tlic blowpipe it becomes opat^uc and decrepitates; and on charcoal in the outer 
flame fuses ratlicr easily to u inilk-whrte jdkalinc jrlobulc. Fhosj^horcsces when heated. 

Obs. Ccicstinc is usually a88ocial<'d with secondary, or transiflon limestone, or secon¬ 
dary sandslone- It also occurs in trap rocks and in beds of gypsum, in which it is often 
associated with sulphur. 

Sicily has long been famous for Ojo splendid groups of crystals of this mineral which 
there occur aKiig with sulphur and gypsum. Fme specimens are met witli at Bex in 
Switzerland, and Conil in Spain. Fibrous varieties of a blue color occur in clay, at Dom- 
herg, n<’ar Jena. It is also found at Aust Ferry, near Bristol; in trap rocks'^ar Tamtal- 
lan.in Ent }x)tliiun.; near Knaresborougli in Yorkshire, and at Norton in lISAoVer. 

Beautiful spccimccs, finely crystallized, of a bluish tint, arc found in great abundance 
in flic secondary liraestonc about Lake Erie, and particularly on Stn^tian Island, where 
the rock abounJs in splendid <trystallization.s of this species. Schoharie ami Lockport, N. Y., 
also affoi^ fine ^ciincns. The Rossie lead mine has aflhrdcd beautiful crystallizations; 
also Chaumont Bay, Dopcauvtlio and Stark, (farm of James Coill,) New York. A blue 
fibrous ccicstinc occurs at Franktown. IjOgaii’s Valley, Huntington Co., ^Pennsylvania. 
At the latter place it is associated wi^ pearl spar and anliydritc. , 

Baryto-eeleBtine^ Dr. Indrnson sef^araflis from the above; species tlic radiated cclestinc, 
from Drummond's Island, Luke Erie,'and Kingston, U. C. An analysis made in liis 
laboratory, gave' Sulphate of harytos 35;195, and sulphate of strontian 63*204, with a 
little iron and water. H.=2’75. G.=M2l. Color white, with a bluish tint; structure 
laminated, laminoi divergent 


BARYTO-CAIXJITE. Baralis oBUQcrs. 

‘ lirooke, Ann. Phil, vlii, H4, ISM.'* Hcmi-prisinatic Htf-Baryle, M. 


Primary. an oblique rhombic prism ; M : M 
”106° 5-1'. ]VI:=102° 54'. Secondary form, 

o : 0=95° 15'. M : e=i43° 2^'. Cleavage perfect 
parallel witli M ; less easily etTected para!lei with P. 

Occurs also massive. 

H.=4. ' G.=3*6363—3*66. Lustre vitreous, in¬ 
clining to reshlons. Streak white. Color white, 
grayish, greenish,- or yellowish. .Transparent— 
translucent^' Fracture uneven. 

Composilion, according to Cliildren (Ann. Vhil. viii, 115) and 
Richardson, 

.Vlstonmoor, 

f’arhonatc of baryta, 65*9 62*20 

(Carbonate of lime, ' , 33*6 .3l*6.> 

Sulphate of baryta, ' - 0*30 

Feroxyd of iron, . . '• - 0*85 

, Water or volatile m*dtter, -=i99*5, C. 3*4.W0R*45, R. 

. 

Before flic blowpipe, alone, infusible. Witli borai, or salt of phosphorus, fuses to a 
IrHuspurcnt glass. Etterviscos with iimrlatic acid. 

pB^. It occurs at ^Vlstonmoor in Cmuix'rland, bofli massive and crystallized. 



BROMIiITE. Barai.us JouNSTo.Nii. 

, * * . 

'■ - V: ’ 't'. 

^bll. Mag. vl, 1 , and xl, 45. TAamimt ibid, x, 373, an(f Rcc. of .Wto. Sci. i, 373. 

Primary form, a right rhombic pri^i. Cleavage indistinct. 
H.=:2*5. G.=3*718, Thomson^ 3*7, Johnston. L^sire vitreous. 
Color snow-white. Translucent. Fracture granular and uneven. 
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CoMponiion^ Qccordi 



>1 and Johnston, 


"r,- 


("urbonatc of 1)ar^, fiO’fi'i 

Carbonate of lime, 30‘19 

Carbonate o^'istroiitia, - 

Carbonate of ^manganese, ' . D’lS =» 100, T. 


69ir)fi 

ao-m 

6*641 


.=(>9.087, J. 


It IS therefore tdentical in composition witli bur}*to-ca1citc, although distinct in crystal¬ 
line fomi. * ^ 

Ooa This species was discovered by Johnston in the dead mine ofi Futowfidd; near 
Hexham, Jittthmnberliind. It has been since found.at Bromley Hill, near Alston, jt is 
s(iid to od^^t the latter locality in-groups of ciy^'tnls having the form of double' m- 
sided p 3 n’ram, (hgiu-e 191, Plate II,) implanted {q>on a white crysiailino substance rc- 
semblmg sulphate of J>aryta. 'rhis form is analogous to a secondary df Arragnnite. (Sec 
figure's, Plate IV.) 

Breithaupt has lately describe tliesc crystals (Pog^. li, .*>16, 1840) as afTording a rhom- 
bdicdral cleavage, and consequently distinct in cryshilhne form frojn that described by John¬ 
ston: and he considers the earlxMintc of lime and bur^a as not nuirely dimorphous but 
trimorphoua. •According to liim 11: U~1U4° 5i)* to* 105'^ 13'; and cleavage is distinct, 
but nor perfect Sp. gr.=9*81‘J—2*83. . 


WITHKKITE. Bi^uiLirs fusilis. 

Withtring, i’hil. Trans. ITtM, p. SUJ. Diprismatic llal-Boryte, M. Carbtmate of Barytes. Barolltc. 

Primary form^ a right rhombic prism ; M : 3(F. 

ondg^ry form, M:*e=149'^ 15'. 6:a"~145'^ 30', 
c: a:=126° 16', e : a'z=110" 30'. Chayas^e imper¬ 
fect. Compound crystals, conipo^^B of the first 
kind, producing hoxagonarpri^ms* s|mflar to those 
of Ari'Elgonite. Imperfect crystallizations, globu¬ 
lar, tuberose, and botryoidal forms; structure either 
columnar or granular; also amorphous. 

11.=3—.3*75. G.=4*29—4t30, Lustre vitreous, 
inclining to resinous. Strealc white. Color White* 
often yellowish,- or grayish. SubtrAusparenl-^ 
translucent. Fracture uneyen. Brittle.' 

Composztion, Baryta 77*.59, carbonic acid 22*41. 

Ir dccn-pitatrs under the blowpipe, and melts easily to a translucent globule, which 
becomes opaque on cooling. Dihj»olvca with ctlcrv(’sc»*ncc in dilBh^ nitric or muriatic 
acid. _ j. 

Obs. Witherlte was first observed at Alstonmoor in Cumberlaml, associated w'ith 
galena, in veins traversing the coal formation. 13m*fibrr)us translucent varu-ty occum at 
Anglirsurk in Lancashir'-. Stvriu, Hungary, Siberia, and Sicily, arc mentioned as other 
localities; but it is only abunJant,^-England. 

This mineral is poisonous, and is used in the north of Engluujd for killing rats. 

DREEIilTt!. Baralus riiomdoiiburub. 

' Dt^reiioy, Ann. dc Ch. et de Ph. lx, 103. 

Primary /<?W, an obtuse rhombohedron ; R: R=93° of %4°. 
Cleavage apparent in traces only. 

H.=^*6. G,:;=3*2—3*4. Lustre pearly; splendent on a surface 

of fracture. Streak and Color white. 



I 
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Composition, acwJrdinp to DufrtSnoy, SulphaU: of sulphate of lime 14*274, 

carbonate of lime 8 050, lime in cxcrsH 1*521, silica 9 *yiS, aln^a 2*404, water 2*308=: 
100. ITiomson has analy*ieed another compound of the sulphates of baiy ta and lime, 
consiatine of 71*0 of the former U» 28*1 of the latter. 

Ooa It occura in small unmodified crystalSj.t^Bcminated on the aurfacc, and in the 

cavities of a quartzow! rock. 

It was named by Dufr^noy in compliment to M. do Dr6c, a liberal jiatron of science. 

^ • IIEAVJT SPAU. Baraj.us PoNDKaoBus. 

Frismade Hal*naryti>, .tf.* Sulphate of Barytes. Hepatite,/Taut- Itarj-tlne, A. IfnrtiwTiiilii Aer* 
liunstrln. Bolugulan tipar. ('awk. Lilheosporc. Htungetupaih, fV. 

Primary form^ a right rhombic prism; M : M=t0lo 4(y, 
Secondary forms: 

1 . 



Clu ■>Ulre, Conn. 


('heshire, Conn. 


M : c=U(P' 50', M : fc=:129« 10', P : a=Ul^ 10', P ; a'=158o 04', 
P :>"=121° 50', P : e''=165o 26', P : e=116° 41', P ; 0=127° 18', 
a: W42°*42', ?:c'=148° 27'; i’:c'=151° 30'. Cleavage basal 
and lateral, per^t. Iviperfect crystallizations^ globular forms, 
fibrous or lamellny; xoarscly laminated, laminae convergent and 
often curved; fibrous; gr^ular; colors sometimes banded like 
stalagmite. ' ' ' 

lH.i2'5—3*5. G.=4*3—4*72; the latter was obtained by Thom- 
sop, with a pellpcid^^rystal. Lustre vitreous, inclining to resinous; 
sometimes pearly. iSVreoA; white. Coior white; also inclining to 
yellow, gray, blue, red, or brown. Transparent to translucent— 
S^nSe varieties are fetid, when rubbed. 

Ctmfooition, Sulphuric aci<l 34, and ImiTta' 66. Oxyd of )i«n, eiljB^’ciirbonate of lime, 
Sind Fomina* occur tJonietimcs us impurities. Bt^forc the blowpipe it idiccrepitatee, and is 
diffieuWy fusible. Some epcciinciis lose llu*ir c*>lor When heated. 

Ohs. ^Hcavy spsir occura commonly in collection with l)oda or veins of metallic ores, 
(t is also met witli in secondary limestonea, toinetimes fonning distinct veins, and often 
in crystals, along with crystallizations of lime and strontian. 
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The mo&t noted locality is at Durion, where lar^c ti-anspi^nt crystals occur. 

In Mr. Allan’s cabinet mm lA one crystal litNii this locality of a tabular form, which 
weighs forty-two pounds, and whose face P ineaHurca ten inchcs^across. 

&mc of the moat important European localities are ut Fclaobanya and Kremnitz in 
Hungary, and Roya and Roure in Auvergne. At Kr»‘ibcTg‘in Saxony, a variety occurs 
composed of indisti^ pt^inatic crystals and having a pc'arly lustre; this is the Sia»geti‘ 
spath of Werner, wtmdcd masses,, composed of diverging coluimiur particles, occur at 
Mount ^temo, near l^logna, and have hence been cnlk-d Uie Hologneur atonr. At Slaf- 
fordshint and Derbyshin'. is found an opaque massive variily ol’ uii earthy ^^araiicc and 
dirty-white^lor; this variety has been called eaioL The tenii hepathe has been app^Ued 
to specimen which, by friction, emit a fetid odor. ^ 

In Chclf^^, Conn., large distinct cfystals, three or four inches long, and nearly trans¬ 
parent, are occasionally met with m red sandstone, along with vitreous copper and green 
malachite. Smaller crystals of perfect transparency arc common, and large foliated mas¬ 
sive specimens Hie abundant Other similar localities arc ut Berlin, Faniiingtrin, and 
Southington, of the same State. A variety, indi.‘<tinclly and very delicately fibrous, occurs 
in large masses, at Pillar Point, opposite Snekett's llarlwr, N. Y. It here constitutes a 
solid vein, from two to three foot thick, in compact liiue.stonc. I.urgo slabs arc sometimes 
obtained and 'j^tlslicd; and owing to the banded apniigcmcnt of the colors, they afe often 
quite Matitifm; the common I’olors arc rt'ddish^Pnte, and grayisi or yellowish-white. 
The earthy and foliated varieties are found at the Perkioincn load m ne, in Pennsylvania. 
At Schoharie. N. Y., a fibrous variety occurs with carbonate of lime, and the two'are often 
incchanicully mingled. In St. Lawreni-.e Co., If. Y., fine tabular crystals occur in Dc 
Kalb, at Fowler witli specular iron, the Parish ore bed with calc spar and s))cculur iron, and 
on the bank of T.aidlaw lake in Rossie; and the crested barytes i.s found at Hammond, with 
crystals of imn pyrites. At ^Volcott, W^ayne Co., near the stratum of li-nticular iron on*, 
near Syracuse, and on the south side of the Mohawk, opposite Jatllc Falls, are other 
localities of some interest Hatfield and Leverett iu Massachusetts, aftbrd goofl specimetLs 
of heavy spar; also Piermont, N. 11., Biowi’s creek and Haysboro’, near Nashville, Ten- 
nesst'c, and the various lead mines of the 'frest Crystals of heavy spW|; and also a friable 
granular variety, occur abundantly at Eldiidge’s gold mine, in Bucl^^BUn f’o., Virginia, 
and three miles S. W. from Lexington,in RockbridgeC3o.; a beautiful vratc variety is found 
on the plantation of J. Hord, Esq., Fauquier C'a, Virginia. 

The pure white varictie.s of heavy .spar an* ground up and employed as a wlute paint, 
either per ae or mixed with white lead. This manufacture is carried on quite extensively at 
New Haven, Conn., and the pjunt is coming into very general use. 


SULPHATO-CARBONATE OF BARYTA TAomaon. 


* 


Tlic specimen, from which Dr. Thomson has derived the following description, consisted 
of a congeries of large six-.sided prisms, terminated by lo^ six-sided pytamid.s. 

G ^4*141. hy^t vitreous. Volar snow-whih*. Translucent. Contposiy/Vm, Sulphate 
of baryta 34'30, carbonate of baryta 64*82, eJOrbonate of lime 0*28, moisture 0*60^\0U. 
Locality unknown. 

S’, 

FLUCERINE. Spanialus hexagomts. 

Fluatc of Cerlui^'. ^ 

Primary/orw, a hexagonal jjrism; occurs in six-sided prisms 
and plates; angles of the prism sometimes r^laced; also amor¬ 
phous. .* basal the most distinct. 

H.=4—5. G.=4'7. jAistre weak. Streak wlute or slightly 
yellowish. Ooler dark-tile-red or almost yellow ; deeper when tBn^- 
mineral is w^ -Sub-traiislucent—opaque. ' 

Conipwifim, a^riling to Berzelius, (Afhandlingar, V, 56,) 

Peroxyd of cerium, 82*64 •' \ 

' Yttria, Mg 

Flwwicacid, 16*24^100 



BARYTINBA. 
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InfiisiWc, alone, before the blowpipe. In borax and Balt of jpibonphomB, it fuses slowly 
but completely. 'ITie globule is blood-red in the exteriefr Jlam^'but becomes colorless on 
cooling. In the interior flame it is colorless at all temperatures.' “In carbonate of soda it 
does not fuse, but swells out and is decomposed. 

Obs. This mineral is of very rare occurrence, paving b(^en observed only at Finbo and 
Broddbo, near Fahlun, in Sweclen, where it occurs izpbcdded in quartz and albitc, accom« 

ponying pyrophysulite and orlhitc. ^ ■ 

BASIC FLTJCERINK. Spanialus nopECAiiEoiuja 


* Bubeesquifluste ofCcrlum. 

Usually massivfe; trace's, sometimes^ of the rhombic dodecahe¬ 
dron. ; ' 

H.=5. Ijugtre vitreous. *SVrea^ fine yellow. Color a beautiful 
yellow, with some red; and when impure, brownish-yellow. Sub- 
translucent—opaque. 

Cum^gition, according to &crzcUu|^Afhand. v, 64,) and Hisinger, (K. Ac. Ht 1838, 
p. 189.) 


Peroxyd of cerium, 84-20 
Fluoric acid, 10-85 

"WsiUt, 4-95 


Oxyd of c.eriuin, (and lanthanum,) 36-430 
I^uorid of cerium, (amt lanthanum,) 50-150 
Water, 1.3-413 


100 00, B. 99-993, H. 

Inftisihle in the blowpipe flange, but blackens. On cooling, passes through dark-brown 
and red tints, find nearly resumes its original color, being a: little redder (han at first 
Witri Itorav, .salt of phosphorus, and carbonate of soda, it acts like the last species. It 
dissolves in hot suMburic acid, forming a yelkiw Solution. With muriatic aid, chlorine is 
copiously evolveft^'-. - • 

Obs. It aecom^hics the cohipact black AUaiutc in small quantities at Bastnas in 
Sweden, and at Finbo, near Fahlun. 


(/ARBONATE'OF CERIUM. Spanialus auADR-vTUs. 

BerUlius^ Brewster’s Joum. iU, 334. 

\In thin four sided crystalline plates of a grayish-white color. 

Comwaitionf according to Hisin^r, Oxyd of cerium 75-7, carbonic acid 108, and water 

13*5. ExiKised to,a low red heat, it loses 19 per cent of its weight, without changing its 

appearance. With the fluxes, gives the reaction of pure oxyd.of ccrimn^^ 

Obs. It is found coating the ceritc of Bastnas in Sweden, and is probably produced 

by the decomposition of that mineral. 

■ 

YTTRO-CESp'R SPANIAI.U8 RHOMIItCUH. ^ ' 

Pyramidal CerluriflRr^e,'Jf. Yttroccreritc, v, Leonh. 

<• 

Massive. Cleavage appiurent para^el to a rhombic prism of 
108° 30'. 

—5. G.=3'447, Berz. Lustre glistening'; vitreous— 

pcafly. Color violet-blue, inclining to gray and white, often white; 
gjIWfleiimes reddish-brown. Opaque. Fh'acture 

€^f^o»iiioih acwrding to Berzelius, (Afhandlingar, iv, 15#,) F90d^ acid 25’05, lime 
47*w; oxyd of certUm ^18-22, ytjxia 9*11. The yttro-ceritc of whitens before the 
blowpip^prcvioas to its attaining a red heat, but is infusible per se. With th© addition 
of gypsiro, it fuses to a bead, which on cooling Iwcomos of a white or grayish color. In 
a pulveiued statoi it dispe^ves completely m licaU;d muriatic acid, fonrnng a yellow solu¬ 
tion. The' yttro^cerito of l^toddbo does not fuse with gypsuBt^ 
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Ohs U orcurs spiriiijriy at Finbo iinl RiocMlwi, lunr rthliiii in .Swcdni inilicddcl 
m qiuit?, and .issonatsO^Uh albtU and topi^ * 

XnNOTnili '^PVMAri'l II lllTOMtS 

% 

P 3 nmidal Retta<^^tc, V PlicapbUttOfYltua Pliosphoroaiiri Vttprprdr VitirsjHith 

Pripiary /oFm, a riglit square pusni. Shconflaiy fonii^ similar 
to figil54, PI. I. M : e^about 135^. Cleaiai^c lateral, peilect. 

H.—4*^—5. G -4*.'».>77. //«j/feioMnous. Shcak palc-brcwn* 
Co/or yMlowi5»h blown. Op^iquc. uneven iiiul^plinfey. 


Com/) 06 in&//, accoidui^ tn Buyihus, Civ V Vc IJ IbJt. p '3U,) 

6‘2 )H 
^1 to 


Yftin, 
rimsphoni If id, 


^>iil>l>li<>'-pli\1< <il non. 


tot 100 


Bclnrc thi (tlowpipr ilionipiits iImII liki ipx^f, Imt difhis fnmi tint titiiKr.i] b> its 
infns)h*)h(\ /ifi s* \V itii l>nri\ il illoiiU i iobh^s f;,lnbiilp, 3 \Iu« iImicuuis inilk^ nii 
cooling \V itli hipho-'pli il» nt sod » if dissciUiswit^^ii al diliu iiHy to n k ir i olorlcssgl »ss 
in tins |nitn ul u ilso il dirti is Ironi qnliti is tliit niinnat lns< s < jsd-y with tins if igi nt 
ErtfrMsns stnmgl^ uitli citfliotiati ol sf«U, and produrts i lijilp ^ ly infusible slig 
Tnsoluhlf in inds 

Ohs 'ITiis iniiMf il was disro\( red at rjiiidtsinis in Xoiw i>, m x \ i nt 1 oniiKisi d chit fly 
ol coirsf gi imtt 

Tf^GSTATE OF UME SciiFi-Las pyris 
Tyrainid U Sch« i liiiiu M '1 uogsten Sthn llu , 

Primary form^ a squaio octaliedion ; A . A (oVer a terminal 

cdi»e)—10(F S', A • A (o\er a bnsal edwe)-l30^ 
20. Secondary Jormsj similai lo litrs. 55 and 
57, PI. I; also the annexed figiiic; A e— 
140^ 4', Cleavasrc parallel to A peifect, 
though interrupted by a coiichoidal tiabture^ 
tiafes parallel to e. Compound crystal, 
composition parallel to planes tiuncating the 
basal edges. Imperfect crystallizatio^is: re- 
nilorni shapes with columnar stiuclure; also 
gianulaily massive. 

H.=4 4 5. G.-G-076, of a white crystal¬ 
line variety frpm fcJchlaekenwald, as determin¬ 
ed by Haidinger. Lustre vitreous, inclaiine*to 
adamttfituio. t^lrcak 'white, 
inclining to ycllov? and bio\m j sometimes 
almost orange-yellow. Subtransparent—‘transluceS. Pra ciy re 

uneven. Buttle. » 

romT^isiOoM, ad|jA>^to Rd/ilius, t.mjt 19 10, und tniigslic acid 8041* 
and Brandcs ubt nnid ^ 



SchlaekPikw Ud 



tw acid, 


Oxyd of iron, 
BiUca, 
Alumina, / 


7'-00 
10 0(1 


' 


147 


>100 14. 



BAR\T 1 


2m 


Ititusiblt otoiK Iwioic Ihcb'uwiMjH tx tpl tliit tl c Itmuiept j|||8 m pdrtidll^ vitrihcd 
>\ithl)ordx ityuliK i white jrldss Ihc transpartm y of whichT^i^nds on the qttfcntity of 
silt cniploycil When tiirown into mtnc acid, it b< comes ye How but does not di»«solva 
Oils Tu i^'si it ol iMt i^suilly awciiUdjrdh ptninr> iock», and is tommonly 
found in lontui tinn witnlin topi?, Huor, 8M||nE|L|^f^ iii quditd 

Uoccnis its hlukrnwdld ind /tnnwild nfflwniii a C tidbcck- 

fdl TiLU Keswuk mth ipibU iiiolvfKlint bal/berg, 

Ifir/r^mck in \nliiU uid Comwtll, arc other lociiitus of thi<i Bfinfal 
lu tin limted stilts it is found botli crywlallucd, m the fonns^iovc rcfencd\), and 
mu|^, it Momo^ tnd Huntington, ( onn , at Line s nuiK, >^liirt it is dssgpiaUd with 
w^Rm pv lies rutile lod natiy^bismuth in quartz 

Tungstitc ol hint his not lieen ctuplo^ed in the St<i Tl found iii dbunddnee, it would 
yield d yellow paint, (tuiigslie dcid,) mil e tmr ui be'nity to chrome yellow SmdUquanti 
ties have betu manu^actuu d ind sold by the piopnt tor ol the Monroe mme 


1 nV(»Sl fC AC ID Se HI 1 j II s urHiii r s 


Se//emtfn Viiieiiidn louinil ut'"(.i ncL 1\ i 


Pulveiuloiit CWor bright yellow Z-wsf^e caitliy. 


f ompositi tfii t >\t rn 20 22b, tungsten 78 77 1 ft is pure 


rslic icid 

Ous Ih peces eiccuis it I iiM s iiuiK Moniop ConfiJ^fiUmg snidll cavities in 
other ores ol tun^tm or eo itmg them ind has iisuited Jiom thtir decomposition also 


M ih forei,jn ous oi lung>ten 


warn: \ifTiBSfc)XY 


Primi'itic \Titinioi 
« , Hof 




\ti M 


O 

Au 




rAntiui' 

lUuUie, 



:i\IT S RHOMnit IK 

iipinony BIcium Weiss bpusg blanzerz, 
tlinouoxy el Antimotni! Ovide H 


M 


i 

\ 


Pumaiij /twm, a right rhombic frism, M M 
=13b° 58' if<ccoHdary /ormj.iectangujar platen, 
with tiio laieidl edg«^ replaced by 7 »^s A^ich 
aie uicluied ut an angle of 136° 3!/; acicufar 
rhamlHC piisnSs also the annexed fignie; M * e 
11^31', a i e li4° 44', a a (Adjacent planes)- 
32' 'Cltatwi^e: iateial, highly perfect, and 
easi' obtained. (Compound composx-^ \\-a_ v t 

tion of the second kind, parallel with c; the union* 

OI thin plates by this Mnd of composition pioduces —'' 

the'common loims of this species, which were Bmunfcdorf ^ 
foimcrly .^opposed to be sini pW j yms, and the planes of separat^n 
to be cleavage joiitts. ImpcrjilpBryptallizattons, stuicture Umet- 
larj^Qlmmiar, and giatjulm. ’ K 

H.U8(^-3. G.=5 566, cf^stals fiom c(raunsdorf. 
mantpie, f oftoji petirly; Ainuig. Streak white. 
whjiR occasfpnally peach-blobsom-icd, and ash-giay. 

Sectile. 


Lxtsti^ ada- 
Color snow- 
Translucent 


tiM« dccordi to Vdiuqnclm, (Hkuy's Mm iv 2 
s=97 «Whcn pui<Q it consists ol on 


talml ir crysl 



antiiuon} 8 b, 
and oxvgtt) 
ly vohitilizi d, 


pUJO 

a ciudle, and before tlic bloi 
' n^ite. coating 

unions of this species eKeiir tn small quuititied a^Priibram 
itivmvoeks \ and the ]^i 8 ia|^c have been ebafned at 

34 


ly, Malacrka ui Jfimg^, ^feinoiit m Diuphiny, and 
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(Isewbcrr III 1 uiup( usmllv is ontt<utiur oris ol mtimony, and liw (host 

oi h'lil, toffi tlui uKli ind < iU inoiN spu 

AiitimouK uii^ Antiinonou^ nn(h Iwo iridb oi uitimony, tlu uitimoiiir md an 
timoiio Is hi\« bcenfol^t^ntil iniiitureapulvuiiUnf firms of }«wwihh white indgrayisli 
< ilors ()nc eonlMBMygi n 1M k7j hfl 1 t tli< other oxygui 3) bb, antimony 


ROMETNr Stimmi^us qiadruis 


\nQ dis (fines xz, 7 h)rd sertM i47 


Prwiajy forw^ a square octahcdion; basal alible accordinjf to 
Dutieuov 110 W—il(r20' aniile of the pyiamid 68° 

Occuis til crioiipbof niinntL tiysiils 

Selatches 111 iss Cohi hyacintli oi honey yellow 

( onijfoMituH, in tdin^ to D unoiir ( Vmi ties Mines,) 

AutminnoUA icid, 

Pfcftoxvtl of iron, 

d of mang in< se, 

f nn< 

Sill I 

a 

M 

1 

Obs Romeir)' was found nt St A&icel ni Piedmont in small or \uns ill the 
Snffupwlmh icoompinus injiijanea^consisting^ in pirt of {elduBr, tpidolt, quartz, 
'onnirriiun iiid (iiunovMc k i& d m honor of fionn deX’bIr 


7m/ 
L 19 
31b 
ini's 
01)4 

99 81 


ANTfMOlfOPHYLLITE. 




fimlAMjit,JobresbcricbtforlSUtP Sp 2 

* 

''r> stdllued m thm uncqnian^dr nx^ndad pnsms, of a gtayi&Ii white ^plor 
tains ox}dot dntimonB Lot lUtv unknown 


BlsMTJTITR BisMdTAius ACiictrLARie 



Bism itit Breit^pt PogR hll, 627 ( arlionve of Bismuth * 

Tn implanted acicular crystalR^tiohs, and maftive , 

If 1—15,—3|6 specimens that have lost their lj.]strB.j^.=«6*86 
-6 9G9 Lustre vUreouB when pure*^sometimes dnli^fiS'/rea/fc 
greenish gray to colorless Color mountaiq-^reeii and dfkty mkin- 
green, occasionally straw yellow and yellowish-gray, Sunfelns* 
lucent—opajme. Buttle. ^ ^ 

Melts on a and is redm r d with rf)< rvi bcoipp to a metalli 

idjt^hp cwPfl^Mtti^ytie with white ox^ oi biTOilth 
affordiaii^ dcc^T^lmk eolution At cording to PUttnr r s i 
of bistt^h, containing Bomc iron and copper, (perhaps a 
eulphun&pp>d 

OsMiBBinutite occurs » Cornwall, at Schneeberg 
b«»rg in Ru««ian Voigtlandfwith brown iron ore, native fnetnoR) and 



Hinch 

lance 


barytinea 


963 


BISsMUTII OCHRE Bishotalis of iniAci l«i 


Oxydte Binnnth WUmutboclM^^ Bismuth Cxj^jEl. 

Crystalline form not obseived Occnts nwsl^’laiid dissemina¬ 
ted, pulverulent, earthy, also passins^ into foliate® • 

G-4 3Glli Busson £ws<re addmantine—dull, earthy fWo? 
g^nisli yellow, stiaw-yjpllow, giayish-white 7 V e^conehoi 
dal—earthy. ^ • 


Coti^iiUon, actordlngr to Lampadiuv, (Htndb z Chem Aim p 0R1>) Oxyd of hi-, 
math 864, oxyd of iron 51, cailx>ni<* d<id tl, witcr3 1^33 B lirt th blowppc on 
ehardoal, It IS eisily reduetd to Uic mt ttllir st it(, ind subsiqiirntlj tli ^rr itcr p ituiij 
lie dissip ifi d 

Obs It oruirs pulveruldit it SchmtlKr^ in Si\on> it fottiuin t ih •iii Bohimu 
ind with n itiv< ;^oid ind an on oi bismutli it Bi n. sol in Sibi i i • 


BISMU TH BI LNDE Bismi i ai le iioih||^hi niti s 

AtMnird Bismuth hrett Pogg 1RS7, p 175 Ki elwtenutli Silicate of Bismuth TAon 

Piimaii/ foiTji^ accoidmff to Bieithaupt, the rhombic dodecahe 
dron, hg 7, 1^1* I. iSecovaary forfeit ‘i*id 35, PI I 

Cleavas^c pauillcl to th^e faces of dodecahedion It usually 
occurs HI mmMe crystals, l&jut al3<^re&eiits a:lobulai foims, com 
posed of coluljS^Bi, lamellaf, or ^ratnitar pai tides 

H *=-3 5 'I 5 G,s:^5 9l2—‘OOOOi Ijv&tie usinous or ndsman 

line iSVica/. yello\i«sl^-giay. CWcifdailc liaii blown, >ellowisli- 
gray, aqd straw yell^. Subtradspar^t—opaque /Vueftoeun 
even.^ Rather buttle. 

ac< rding to Rer^ttn, 


i3* 




Ox^ (1 of bigmuth, 

bllir 1, 

Phosphoric acid. 
Ptroxyd of lyoti^ 
tsrsquox} d of maitffi 
1 luoiic t( id and wai 




nese, 

tir, 


98JSS 

aw 
2 to 

0 U) 

U)l=»^6 






lit lied in 11,1 i^s tube it d(< repi 
thi blowpipi to i diik yellow miss &d 



atfordbatrui oi w tUi Itfus^BMou 
j^luines d('<(it^ rl vm«11 It tiiscs uid 
ftg^oftd^coa), fUimiig It yellowish bra#n witfl(\ tm^t oi ^rretn lu&ts 

red&y^j^ sod I to i button, ^req^sb-yclB^, and ilni) HdiUshyoj^w On 

charcoafTwi^ borax, it i9 ulliniatAnfduud tb ttn metallic stiti A\ith ol phi s 
]^onu, it wes to a yellow ulobttte^wilh & sihoti skeleton, winch becomes colorless on 


Tl^iiqll&es^l IS found m tin ncigUboihood of bchsecbcig; m^||^ny m quirtr 
^ 1^ 

\ A. ^^CALAMUTE RHOMBonFi 

[ibodrtl 2 %dnbdl|)|k M ^kspstb £. e ubun itc ci/me Gnlirtpy (m pwft) 

Priory form^uax, obtuse ihombohedion , 11 R=107 dtP, 

Seconmry form^ r: a'=ll3‘ 31', and 66® 29' Primary planes 
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Rtt/lhi a 


geinrally cuived .and rouffh Chavag^^homho 
heartil perfect Impi^fed cr^s(alliz^07i$ reni 
m, or sl.ilaclitic sli i^es , also jrranular, 

* somettjfl||nipaI|uhlt. OceaMoinlly, earthy 
fnabW^Bwo in crystalline inciustations and 
^pseudoiiforphs imitative of crystals of calcaieous 
spar ^ 

H =5 G =4 334> Smjthson , 4 442, 
a honey vclldw ciystallizrd variety fiom Ai\ Uunn- 
pfclle vitieons incliiiinfr to pearly Stret^k 

white Coloj white, often gt lyish, greenish, bro^O- 
ish white, sometimes giecn and brown Su1j|l&QS- 
paitnt—ti inslucent /Vac^Mie uneven—imperfectly 
couchoidal Buttle 


Compohition icc(rdm*; ta Smithson (Nicholsons Tour, vi, 

• 

8om( r^et^hlix Dei b) shire 

C irbomoft^, ^48 

Oxydvfrmc, 618—100 fS ^ 100 

A 

Loses itstranspsuncy in the blowpipe flame but doesnot incltyc rlioiue and isdriytii 
ofl and ox}d of zinc is obta ned or paises olT m white flakes Di'>s lUrs with effervts 
cence in nitnc ind It b( cmiu s negatively eU elnfifd by fnetion 
Os« ( dlainme it found both ui veinq and bods, etMcially m (onipaay w ilh g ilena and 
blende, also w ith cofiper anu iron It lURially occun m Calcareous roe]u, and is ,renerally 
absnridtfd with eletlnc ml imim 

t me sp cimens of r i1 inline ar< obtained in ‘Siberia one v inety h i" a dark brow n color, 
and contains cadRnum an ither is of a beautiful bnght mei) Other bealitus ire Dog- 
natrka and the Binnat of l(ineawat')n*Quiigar> Bleihilgluid Raibol in Cannthia, A1 
tenberg, nnr Aix la ( hipilli Conecatne bo^oidal gronpuaie mclVilh in the Mcndip 
hills and at \\ anlotkh id m Dunifretssbirc 

Inth United Stdtes iliinii i^nlnd in gn it ibunduici m Ti fli r%n cr ud^, 
soun, at a mme calUd \ uk s . Hamburg, nearUicFrinkUn fuinaeeitlwir 

Jirsey the rerkioimn mm PcnnSy^aiiii tnd the lead mine at Brookfield, Comi, 
afford It in sipall quantity the Perkiof^ mine it occurs only in a puUi ruknt form 
a d results front Jhe dfi(|^position of ruifinc ore * 


^INO BTOOKI: ZiarAtw 0 ( iiRxr I' I s 

Dtcarbofills of Zinc 71nkbluUie 

s 

Kartby incriistatfens IL=2—25 G.=:3‘68-*3 6* 

Color White, grayrsh, or yfellowish. Opaque ” 


OmponUon accordmgto Stnithson, 

Garble acid -oxyd of zme 69 36, r 15 lfl*-97 98 ^ < 

Before thf blMljibi.gives ofl ibun^tlithitc fi nes, which axe 
chaiooal 

If- iinc and Icad^jipieiberg 



oti the 


JBARYriN^A 
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ET KCTRIC OA^il^INE Zincalvs pfritobiu^ 

i 



'^ilicata 



Piiemitic/M»c nirytc M ‘Silicon h Otyd of Z 
pdii) ^nkt,la4 /fan /mcOxid^MUUere,/f 


Primary forniy a right rhombic priefti; M 
IQgg 53' anti 76° 7' Secondary foim^ M M=76° 
7TK/1 t“=14l° 5b', P : A'=r54° 14', P a—124° 
37'; P a'==14S° 20', P a=ll8° 23' Cleavage 
perfect paialle[ to M, trat^es parailel lo P Imper^ 
" ' ^ysta(lizalioti6 stalnctilic, maminillated, bo- 
tryoMal, and fibious forms, also massive and gran¬ 
ular 

H ~4 5—5, the laltei when ciystalli/ed G = 
3 434, feiiiillison ,—3 379, Haidinwer Luslie viire- 
ons, subjiearly pi) P, somelrnics adamantine. SOeak 
white Color white , sometimes blue, green, yroow, 
or brown Tian<ipareut—tianslncent/ i'VoSttre 


tnUm Galmey (In 




\ 


\ 


! 

M 

M 

t 

V 

# 

• 

1 



Aiz la Chapelle 


uneven. Buttle. Assumes elecliic polauty by fiiction or heat. 

C^fmpo9ition Kjurduig to SipitJifQB, (Nicholaon’s Jour, vi, 78,) and Ber/dtus, (K 
Ac H ]SlS,j) in,) 


Sihca, * 850 - 24893 

Ox^dofZrtc, 683‘ 66HJ7 

WdUr 44 74f)0 

Carbomc acid, — , *0450 — 

Ox^dsof tead and tin, —=a977,Sk 0276=09916,8-=100, B. 


Alt<‘i(l>prx 

2623 
f.b 37 
7 40 


Whenpulvenaed, >t dissolvea mheitcd sulpbunete mdhatic acid,and theecftutioDgda- 
^j^M^on cooling ' tNe blo^ipe flame, it dedi^itatc>., loa<s its tranfflUQncy,'iatu- 
tDweel^ andemita i ^ruD phobphoreecent hght*»It is infusible alone, fa^wiu^Uuaz 
molts to a elnr gl i>ss wInch becomes opaquecoolfng » 

Ob 8 Ek (tnc c i \uiiuio and oal imino u8Udll> found aasoottied m vwxa m calca- 

irouB rocks accomp mying ores of blcnd<^ 4 nd lead The.AlheUti^of Uue apeciea 
ue the same ‘is (;n (n for the preceding Fseudomorphs, imitat^tS^oif dniireoiu spar, are 
ctttjQOon in IhibyshiJt., ind also aLbchammkt m Hungary 
^Bhthe ITiutedStits it ocaurs ^th calfurfoe m Jederaon* count} > Mii)acmn;^(^ at 
th9 rerkiomen Ic id mine and on the busqnehanna, 0 {^|Mute ^hmsgroTt, and abandmtly 
at Austii^l tmnes m W} tlic qpuniy, 

TtajLEMJTTE ZurcAj.tifi ApaoTOvtr/ 

^ #An]ijiltou«8illi|l|Sof tliRSTTAaSf*'WiilUi^^ Wilbclmite Hebetee 

Prim an obtuse rhom^Dhedror-, 

Bpeit. Skc6ndary form^ |ft fia 110,. 

incbftj^t at Jigb^ noglps witii^Ue veitical 
rerffOT® ln^8S(»I lalso giaiuiljS^impalpable.' 

H.ssV—5’6. G4^ —4*1, Lvstre resinous. /Streak White or 
yelloii;^ ^Colorj^loWiyellowish-browo, reddish4)ioiTO Trans- 
lucent-Sopaque. V 



;bout 133°, 
Cleavage 
(Urs also in 
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It 18 a silicatf of yinf^<^i^nUining a little oxyd of iron 

ComponUon, accordi&to Dr Thomson (Mm ij 545,) and Vanuxcm anHealmg, Jour 
^ Nat ^ci Philad. ^ ^ ^ 

Alumi^S|E|^ 0 66 01 mang.' 9 66 

Do witijrirmcc of zinc and iron, 0 78 * — 

135=9d 91, T — -^99 66, V a ^ . 

Decrepitates before the blowpipe, tinguig the flame groen, but dots not fuse 
mtnc or munatic at id« it iorms a jelly 
Obs Willctmte is occisionilly mt t \t ith associated with calamine, upon the 
tarn m liuMitirg It also occuis at Fianklm, New Jersey „ 


HOPEITK ZlNCALI 8 DIAIOMT » 




l*nmaue‘Monocla<<HiIul>li-. ^ BrewsUr, (roiw Koyal Bor Ldln z, 107 Ziokpliyllit,Rr 



Primary fotm^ a right rhombic pi ism; M : M= 
101° 24'. Secondary form^ M : t=140° 42', M : 
e=£|i>9° 1% t : 0=130° 47', P ; o=139° 13'. 
Cleavage pkraUel with i highly perfect. Fltfne P 
striated. Occurs also in reniform masses, and amor¬ 
phous. % 

H=2-5—3, G=2‘76. Lustre vitreous; solno- 
wliat pearly, upon t. Streak while. Color grayish- 
white, reddish-brown when compact. Transparent— 
translucent. Possesses double retiaction. Sectile. 


Dissolves withoot (flcrxsrence in muriatic or mtnc and, and is slowly affected by gal- 
phunc acid Befon the blowpipe it giycs out its water of crystalliratMin, and then melts 
to a clear colorkbb globule, uluchtingeeihcflimc green The globule (^taincJwithlxvaz 
remains c^jeftr on coohiig ith soda, it affords a bcoiia ^ich is yelloW whf q belt, vid 
give* out oDpious fiilnes ol zme and some of cadmium' *1^6 fused mineral forms A 
blue glass, Wifli a solntion of cobah. Hopoite is sni^iOBcd, therelore, to be a comped tff 
phosphonc acid and %ui(b w>Ih a small porboj^of cadmium, and gom< water 

Oss It hh8<beeD 'dbeerred only in the catoflme mmee of Altenberg, near Aix la Cba 
pcile It was fi|tt ^at^uishcd ap a spedee hy Sir David Bt^wstcr, and named m honor 
of Prof of^&butgh 

* • « 

> ' TRIFLITE MaifOgdALVg quadkatvs 

Prumatic Rotin II irytc, Wid^ h at e of Manganese Pitchy Iron 

lu^perfcctly ciystlLlline. • Cleavage m thtM diiections^]Mm>eD- 
diculat(4o each other; one the most distinct. " ' ^ 

H.=5—S-S. G.=3 439—3 775^ Ijulistre mmous, incii^ii^ to 
add^ntme. Sfreah yellowish-gray. Coloi Bfacki^lj^n. %b- 
translac^t- ^Kag ue. /'Vac^^fe small conchoidal. 

OmfianitionA 
phoe|lbonc acid' 

protoxy<U|||^an9^a^M;^ V, Willi i«ui pilii'fpUHt: Ui ijuiit* .. W ' 

BeforMRUowpipe it fusee < asily to a black aoond DuudMe readier m wli'lli acid, 
V ,itbottt dranlbpiK^ borax, givis a glass cdlond witomanffHheee ' 

Obs IvHibt d||(airiogM in France, m a vein of quanz vBUgtSit^ by 

ip itite 
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In the UlUl^ Stated it is met with^m considerable abimdai^ at WaShipgton, Conn., 
where its Rifl|fcn is similar to that a^j^mogea. It is-associatf^with pnl^rulent di^llo* 
gite. It is found in small quatili^^mmpaoying ^dumene, at Sterling, Muss. 

*, HETEROZITE. ^ 

\ ■- 

Hetera^h Atfasii f'auquelin, Ann. 

'fitnarp form, an obliquj rhombic prism: occur^knassive. 
ihage parallel»>vith-the foc^ of an .oblique rhombic prism. 

,H/ about 6. G. wh^ fresh 3*62, after exposure 3-39. Lustre 
i^nbXtSj like (hdt of ap'd^te. Cofor greenish-gray or bluish; be- 
c^^yioMt after long exposure,'* and its lustre is changed to sub- 
mettle. 

» <» 

CompoBit^, aiceording to Dufrdnoy,, (Ann. dc Ch., ct de Ph., xli, 34iJ,) * 

Phosphoric acid, 41-77 

dx^d of 34'89 

Red oxyd of’ manganese,« l‘7r^7 

'Silica, 

Loss by hcAt, / 

It dissolves in acida«^ccptmg its.silica. Before the blowpipe it yields by fusion a brown 
enamd, of a submetsl^iustrc. . * ^. 

Qte It is met with at'-TRoreddx in the Hante Vienne. >It was hrst observed and 
named by Alluau, and described by. VauqucUsu 

• a, ‘ * 

f • ♦ 

TOOSPHATE dF.IRON AND MANGANESE. 

Amer—J. tHr Pract. Chem. ivUl, SBO^Berz. Johresb. xx, 

Crystallizatidn appears to be like that of apatite. Occurs in.crys- 
talUne massM; cleavage distinct, but imp^'fect. ... 4 

G.cr- V97'. greasy., j®rieaA grayihh-whifci Oilor 

^i^brown. Fracture unfeVen or imperfect c^chbidal.^' 



■-•A » 



^tl’S^'&QOrine 


• ■<' V ^ 

Composition, according to Femsr, 

Fboiiphoric acid 35-60; ph>£p^^ of iron 35'44, pzotozyd of" 
iron 4-76, silica 0-6. 

jg ^ pitates before the bla^ipe^cmiffii^lfy melts to a bluish-black gl^Bi 
Oa .^Tbis mineral was met with nea rJgg isel imbedded in granite.' 




^^^|U|tAULIT£. Manoanalus fubii:^ 
de Cbim. et dd' Fti. xxx, 303. 

"Sn obi i^ie rhombic pris^;^^?!^! 17^6', 

" ; Secondary fortj^ the pTimii ^t^pit hjme jiferal 

ly Replaced; a : M Cleavage 

Tdis^ellow, 

5iit.^ 

38, prot> 
^ery fusible. 


3. \,G.=2*27. vitredu^. 

r th^^i^e cdlor m hyacinth. Trie 

to'^Dufrdnoyi (Ann. 
of manganese 33-85, water ll«^9 
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id 111 d gliiss 


Befort Uie biqwpipe it m^lts to a black button, a metallic lustre 

tube, it affords some water Insohiblc m dcidu 
Oab It occurs m minute cr} stjK, occupying veins m gr imtf, ne ir L mog^v m 
the Commune wht iiccj^aamo I^is associated uitli d libious phosphate 

Huriuhtt is re idily distuigmshcd b} the irregular foim 


CUBE ORE Areai us evAicus 

< ’ 

Haobedral Llroconc'Wdncliltc, Jl/ Rex&htdral Olivenitc, «/, Phannakgsident,WoriWars, 
W Fer ArleniatS, t'ldenie, Hr 

Primaiy the cube, ^fcovdanj foims, figs. 28, 9^^ aliM) 

29 and 5 ciHiibiiKd, PI 1. f/ern cubic , itwpeitect. P some¬ 
times stnuied [Midllcl to Us edire ot intersection with a^, (fjfif, 2S ) 
Fne^s on the aiiirlcsolion cnuid Rarely )jrat)lih r. 

H =? 5 G 3 /v//5f!?6 adamantine, not very Jistmct. Sheak 

olive ffreen—hrownj commonly pale. Color olive ^iecu, passnijr 
into yellowish-brow®, bordering sometimes upon Iiyaciiith-ied and 
blacki'^Ii-biown ; also passing into grass-gceen and emerald-green. 
Sublranslucent Rather bectile. 



ComposiOoff, arrordmg to Bcrrclius,'(K V Ac H 1834, p. 354,) 


Arsenic 'icid, 

37>^ 

Pc io\yd of iron, 

.3330 

Wetc r, 

18 61' 

Phu^uiinnc acid, 

3 53 

Oxvclof coppdt, 

0 65 

Insoluble matter, 

1 7b-=10057 




Exposed to a gentle heit, il beeamos red; a higher tempersturc cansea lnturoesS^noe, 
hul dnVes off little or no orbcnic, andVdves a red powder f opioiis irstme cl fumps Are 
emitted when supported on charcoal heiope the blow|tipe, and a mttdUic sc uria is obteined 
m the rcduc mg flame, which acts on the magnetic ntc die * 

Obs Cube ore ib c^tamc cl at Uic mines of IIucl (lorjkni ll^igl llmty, and Cdtlurrak 
in Cornwall, coating cavities ip quartz, end associated valh o the ores of copper 

also at St Leonhard in f'rance, and at Schne and fijBhtrithEcnberg m Saxony ^ 


IRQ 




V * k 

TER. Arpaivs nc^us 


% 


l)i ifMii itc of IroD EKosiiitcr and Citenpcchcrz of the Cwfrmant 
^ ' '-V 

^ Reni£3rfii and massive, • H.=2. G^s^-2—24. Lustre vitreous, 
so^impsjgreasy. Color yellowish and reddish-brown, blood red, 
adwirh^ yellow-i-whue. Translucent-^vj^^ie. 


vomMn 
peroxyQ of 

twiH 


by Bee 


•0eaes. 


^toKersten, (Schwcig Jahib xxin^76,) AoBuo acid 30*95, 
' ynth a trace of sulphuric acid 38 ^Dbz 99 90 Acts befm the 

An ore on Hopldns’ iaim, nc»ir ^dtayiUe, lpTft,^.;4rred 


|I 4 ilyttnea. 
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SCOROt)ITE. Arealub trimetricub. 


. * * 

FeritORir'iiH Fluor-Haloide, ITaitl. QkoHsdlte. Martial Anicniate of Copper) P, Cupreous Aneolate 
of Iron, fiourTioR. t^korodh, //rctt. ■■ f?v/ •. 

Primary forniy a. rig:ht rhombic pri^tQt; Mfsfc* • 

119^2'. *S'ero?irfary/orw, M : 6=149*^31', o: o=llS:^ f ^ j o 
O' and IQ2° 1'. Cleavage indistinct parallel with M 
Bf)d e 

H'3-5-4. g:=^ 3-162—3*3) Raid irfger. Lustre 
vitreous—subadamnntine. Streak white. Color 
pale leek-^eeil, or liver-brown. Subiransparent— 
transtuceilL Fracture uneven, 

Compoitiliovy accordmg to Bei^eliiw, (K. V. Ac. H. 1834, p. 350,) and Bouaaingault, 
{Ann. dc (Uu xU» 75,) * 




DruztI. 

Popayan. 

Arsenic acid, 

5078 

49 6 

Peroxyd of iron, 

34-85 

.31-3 

Oxyd of k-atf. 


0-4 

Arsenate of alumina, 

0-67 ■ -.u . 

' . 

VV^ter, 

I.r55i=^l01*85, Berz. 

16-9= 


Gives ont an alliaceous odor before the blowpipe, and fuses to a reddlsh*brown scoria, 
wl}ich acts upon Ih^magnct when all.the.arsenic is expelled. 

Obr a hro^wii-rolorcd variety occurs in the primitive mountains of Schwarzenberg in 
Saxony, associated with arsrnic|l pyrites, and,at Ldling, near lluttenberg in Carinthia, 
along with leuenpyritc. A lcek>grecn scorodite is found in the ComUh mines, coaling 
cavities of ferruginous quartz. Minas Gcraes, in Bcazil and Popayun, have aiforded some 
fine specimens. ■ ' * 

It occurs in minute crystals and drukes of Icck-green, grass-green, and greenish-white 
colors, near Kdenvilid, N.-V., associated wiUi arsenical pyrites, iron sinter, dec., in a vein 
in white limestone. 

The name of this species is derived from oKopoiov, garlicy and was applied because of 
its odor before thef blowpipe. « ' • ' . 


. CHENOCOPROLITE. 

• . ' 

« r>utiiiekothtg-Gr 2 of^ttu Ganomatito, Fr«l^ 

Presents mammillary, forms. ^ * 

—3. Lustre resiuc^us. iSfredt white. Color yellow, or pale-green. Traf^ucent. 
ure'conchoidal. , 

Before the blowpipe, it evolves copious arsenical fbttedvand fuses to a blackish scoria; 
when the heat is continued on charcoal, it fuses and, yields a button of silver, but the slag 
contains metallic iron, w'luch.strongly aflccts the magnet. Cbenocoprolitc appears, there¬ 
fore, to be an arsenate of silver and iron. * 

Ods. The principal IdcsUtics of this species are in the Harlz, at Utc minira of Clausthal. 
It is also found in Cornwall, and at AUemont in Dauphiny. When abundant, it ia highly 
valued as an‘,iarepf silver. ^' 

Chenocopnd^ink translation of the GcmuiAjiame, whieh'vi^ g^n it iti allusion to 
iU peculiar general appearance. . ! v 

‘.'vi 


TRIPHYLINE* Arkalvs Rbomrn!^ 

' ■ iJ./ 


4 ^ 


Primary /prn£i% rig:ht rhombic prism ;'M : M:==£(bout 132^. 
Cleavage p^iraU^l with P perfect; parallel with M and-one of the 

35 


\ • 
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diagonals imperfect, the latter the least so. Occurs commonly 
massive. 

H.=5. G.=3-6. Streak grayisJi-white. Color grccnish-grfl^-; 

also bluish. Tiftnslucent in thin fragments. 

lyv,, ' ^ 

Composition, to FuchSi. (Ercltmd Sc-hweitf. J. fiil'.'Chem. Hi, 98,) Phosphoric 

acid 41-47, protoi^^ pf iron 48*.57, protoxyd of m.anganosc 4*7, lithium 3-4, silica 0-.53, 
water 0-G8=s99-35. Fuses easily before the blowpipe, losing 0-68 per cent, of water ot a red 
heat, and folins a dull steel-gray magnetic bead. It dissolves readily in borax, and atfords 
a green glaae. It is soluble in the acids.' 

Obs. Trlpbylinc occurs at BodonnuHs in Bayern. It was first'd«'scnl)ed by Fuchs, and 
named from rp{(>l7<ree, and ipvXti, family, in allusion to its containing three phosphates.^ 

A Hihiilar cuiiipouiul from Keiti in Finland, has Ix'cn unaiy/od by Nordenskidld, and 
named Tt-traplii/liiie. It differs in physical eharacIfTs from the preceding, hi prewuitiiig 
»i y<illow color un its siirfii'cc of fresh fnicture, which by degrees heeonies'black. .Tlie fol¬ 
lowing analysis exhibits its peculianties in rom}iosltiou: l*bos|ihoricaeid 42'G. protoxyd of 
iroii.9S'6, pnjJjO.wd of niangan<\se l’J-1, miignc.sia 1'7, lUhii^ 8-52=UI3**i ; the excess is sup¬ 
posed Ip bo owing to an incorrect determination of the quantity of lilhia. 

VIVIANITE. Arealus RHOtfkoiDBUs. 

Pnamaiic fron-Mica, Jil- Dichromatic Eurlaee->Ilca. I/atd aiid^V. Pho!»}i!iate of .Iron. Bine frnn 
Kdrtii. Miillicitc, Thom* Fe^Phospliatfe, K. BIbup Ejsenerdc, W-emv Eigeiihliiii. Pcra7-ur6, i/. <4au- 
kosidcrit, Ki->i-n[)liyllU, Siderischer ].)latuli)phyliit, Brat- 

Primary fovm^ a right rhomboidal prism ; M : 
T=125° 18'. Secondary Jorm.^ P : e'=125^ 5.6', 
T : c=:H)5° 25', M : e=150° 30', M : 40', 

T : a=125°25', Phillips. Surface P smooth, others 
striated. Cleavaffe highly perfect parallel with P; 
traces in other (lireciions.' imperfect, crystalliza¬ 
tions., renifarm and globular; also, in light parti¬ 
cles, forming coatings. 

H.=l-5—2- G.=2:661. Lustre pearly or metal¬ 
lic-pearly on P. The other faces vitreous. Slreak 
bluish-white, soon changing to iiidigo-blue. The 
color of the dry powder, liver-brown. Color vari¬ 
ous shades of bine and green ; deepens by exposure, 
ysnally green at right angles with the vertical axis, 
and blue parallel to it; the two colors mingled, produce thp dirty- 
blu'c color which ilie mineral ordinarily presents. Transparent*— 
translucent; opaque on exposure. Fracture not observably-, v 

lumintc flexible. Sectile. f , 

* * • ' 

« « 

Composition, according to Vogel and Stroincyer, (TJnterSuchungc n, p. 274,) 

‘ • Bodenmaia. Cornwall. 

-f., Protoxyd of iron, 4J 0 , • 42*.9^ 

' • : i’hosphoric'aoid, 2G-4 * 28-JS9' 

'• 31-0=98-4, V. 98*93^100, S: 

pccrcpifates^^MU^roipe flame, loses its color, and bccml^ opaque; if pi^IV^zcd, 
it lusjos to a da^Mjeffd^^blaok scorin, which atircts the magartic nc'edlc. Heated in a 
gla.ss tub^ it yi^f^Wtf'water. Dissolves in dilute nitric and sulphuric aqicla. 

Ob 0 . J^-oecQTs associated with magm tia and common troa'l^rib’S in copper arid tin 
veins j dlso in, ndTTow Tcirts with gold, truverHinggray-wacko j-Occaai6|ia]]y, itistaet with 
m trap rocks. .The friable varieties occur in clay, and are sometimelSssociated bog 
Iron ore. ^ , 
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Near St. Agnes in Cornwall, transparent crystals of an indi^ color have been found, an 
inch in diameter and two in len Stth, on magnetic pyrites. Bod^mais, and the gold mines 
ofypri)S|mtak in Transylvania, afford crystalline 8|Kcimcna. On tho promontory of Kertz 
iif'thc lllan.k S< a, it hoR been found in large iu<hstinet crystals, occupying the Interior of 
shells. The cailliy variety, which is sometimes 1|nown undergo name of blue iron, or 
nnhnr VniHsian blue, (Jar axnrc,) occurs in Gre&l^d, Stirii^ Caimtlua, ( omwal), &c. 
'rhe friable varieties have b^n discovered in bog iron ore in several peat Swamps in the Shet¬ 
land Isles, and at Ballagh in the Isle of Man, accomflanicd withunimal matter, particu¬ 
larly tlic horns of elk and deer, and near an ohi slaughter-house in Edinburgh. 

Fine transluceat Crystals of Viviunite, presenting a dark-blue color, are met witli at 
Tmlcytown, Ni'W .Tersev. . At Allentown, Monmouth Co., N. J., it occurs in considerable 
abundance, both crystuilizod in nodules and earthy, imbedded in l)Og iron oic, and ussu- 
ciato<^ with clays; also at Mullica Hill, Gloucester Co., N. J., (the mullicite nl Thomson,) 
in cylindrical rtiasses consisting of divergent fibres or acicular crystals. At, Fianklm, N. 
J., tills speci^-is occasionally found. It often fills the interior of hcdcninitos and gryphites, 
in tho rerrugmons sandjormation. At Harlem, N. Y., Vivianite in cry.‘«tals aeeonipanies 
stilbite and feldspar iy the fissures of gneiss. It occurs in the north part of Somerset and 
Worcester ^'os., Maryland, with bog ore in Stafford Co., Virginia, and eight or ten miles 
from Falmouth, with gold and galena. * 

'I'lio him- non nirthf or ea^y variety of this-spccies, contains * 



'^KlaproUh (Kelt, fw ISO.} 

Brandi'S, ^Schwrig. Jahrb. xt^i, 77 ) 

ITiospboric aeid, 

320 

30*320 

Protoxyd of iron. 

47*5 

, / 43*775 

Watet, 

20*0 * ■ 

25*000 

« -Alumina, 

• 

0-700 

Silica, • 

• 

, -:^9*5 

• 

0-025 =99*820 


Its color, is at first grayish-white, bqt becomes blue on exposure to the air: it soil.-^ 
slightly, and lias a somewhat harsh feel. 


ANGBARITE. ' Arealus un i^RUF.Ns. 

t 

BerihieTf Aon. des Mines, xil, 303. Diphosphate of Iron. 

^ • 

. In fibrous masses and radiating peedles,-. 

7>7i5^rff^v!treous. Streak lighter than the color. Color bluish- 

green, blue, bluislt-black, brown. Translucent—opaque. 

Composition, iv -nrdmg to Vauquelinand Berthier, ^ 

• Plidsphoric acid, . 24*8 28’82 

Pnitoxyd of ^n, 51*0 56‘fi7 

Water, * 15*0 14*51 

Proloxydof maB|anm^ 9*0*s=99*8, V. -s=l(K), B. 

Fuses before the blowpipe, to a black ^bbule. In the matrass, if yields water. 

Obs. This s|H;cies occurs at Ang!ar,.mthc department, Haute Vienne. 

I *" • * 

, GREEN IRON *ORE. Arralvs viruus. 

; . 

Fibrous and radiated, hustre weak. Color du}l leek- 

green : alters on ex^sureio yellow arid brown. Subtransluc^nt. 

* « * » * • ' 

, Ccmpostt|an^.acoording to Karstenf , 

Pho8phori6.ucid 27*717, peroxyd of iron 63*450, water 8*56Q=99*7Si7, (Saxony.) ‘t^iclds 
water m a glass tulic. Fuses toa porooB 

Ob'^. Occurs in SaSco^y. " • , ; ^ 

Ailuaudite. This is a dull green or brownish, ronifbrm; from Hiireaux, 

France, consisting, according lo Vauquelin, of Fcroxytfof o^W^ritoxyd of manga- 
nose*'^*15, phosphoric a«?d 3^*35, water 9*20=99*a0. H.=i3? 

The Me/««cW of Fu(^ 8 (J. f. PraetCh. xvii, 171) is a phosphate of iron from Raben- 
stein^ containing l001)arts 38*9 peroxyd, and'd'87 protoxyd of iron. nuiiie aUudes 
to its black color.' 
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CARPHOSIDERITE. 

Karpbosldeiltc, BrntiukUpt. BrewBterVJournnI, vill, 18]- 

In reniform tn^ses. 

H.=4—4’5. G.=2-5. Lustre resinous. Streak unchanged, glim¬ 
mering. -Color pale and deep siraw-yellow... Feel greasy, 

u 

* . I 

Contains Oxyd of iron, phosphoric acidi and water, with smalt quantities of manga¬ 
nese and zinc. It dissolves readily witii liorax, and fuses with salt of phosphorus to a 
black scoria. ■■ ' ^ . 

Obb. This species was first distin«fuishcd by Breithaupt, among some Greenland spe¬ 
cimens. It resembles oxalate of iron. Its name al^dcs to its straw-yellow color, and is 
derived from irap 0 o(, and et^r 7 |i)o$, iron. ' • - 


PYROSMALITE. Ahealub i{bxaoo^». 

Pyrodmalit, Z>* Fer muriate, H. Hexagonal PyrosmalUe-Mlca, Breit. 

Primary form^ a rhombohedron. Secondary for a hexagonal 
prism with basal edges replaced ; also in hexagonal tables. Cleav- 
a^e perfect, perpendicular to the vertical ajcis. Also massive. 

H.=4—4-5. G.=3-81, Hisin^er. Lustre of a, the terniinal^ace 
of the hexagonal prism, pearly ; of other planes, less so. Streak 
paler than the color. Color pale liver-hrown, passing into gray and 
pistachio-green usually brown externally, mid light greenfsh-yel- 
low internally. Fracfwre-uneven,* rather splintery. Somewhat 
brittle. 

¥ 

CompoBition, according to Hisinger, (Afhand. jv, 3l7.) 


Siliba, 35*850 

Protoxyd of-iron, ' 2l‘8l0 

Protoxydof manganese, 21*140 

Basic muriate of iron, . 14*095 

Lime, • 1*210 

Water and loss, 5*895 


•Becomes reddish-brown in the blowpipe flame, and emits copious .fumes of muriatic 
acid. In a strong heat it fuses to a black slag, wliicii at last becomes a roundi^lobule, 
attractable by the magnet. With .bwax it fuses readily, and presents the appcarancesxihar- 
actcristic of iron and manganese. . It dissolves in muriatic acid, leaving a small residuum 
of sUiea. - ’ ♦ 

Obs. Pyrosmalitc has bcenfound only atBjclkcgruyan, oneofthciron minesef Nbrd- 
jnaill^^iB V/ermeland, Sweden, where it is as.socialed with calc spar, pyroxene, apophyl^e, 
andtttagnetlc iron. A crystal from this locality, in the museum at 1* nearly 

an inch in diamste.^d one and a quarter inches long, and wejghd ajil a half ounces; 
its form is a six^Mi^yyiip. The secondary form given aboi^'la presented by.a crystal 
in the cabinet of-Dresiden. 

The nam*' Py^peiMtb is derived from nvp, fire, and odori and alludes to’ th^'odor 

given off^'belbrd Ae Uowpij^. « 
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COBALT BLOOM. .Cobaltai.ub rubrllub. 

,1—11 ■ 'giii«tiiB<».Hainliic. ffaidnn 6 M'» PriAiattc Rod Cohalt, ./ Itod CAbalt Ochre. Araenlnio 

of ObtAlL CobBll Mica. DlarsoiilaU: of Cobalt, Kobalt bliiihc,//anj. Cdwlt Amumali,//. 

Primary Jorm.^ a right rhomboidal prism ; irf -:; ^ '\ 

T==124° 5K Secondary form^ M^e^l49°12', * / 

e e=n8° 23\ T : e=155P 5', T : c'=l37^ 6^ e : K K/ 
6=130"^ 10', e' : e'=94° 12'. Surface P and T ver¬ 
tically striated. Cleavage parallel to» P higlily. p 

perfect, indistinct parallel to M and T. Imperfect ^ 

crystallis>aiiot(!s: globular and reniform shapes, 
having a drusy surface, and a colilmnar structure: V 
sometimes stellate, and thus aggregated. Also \ 
pulverulent, iiicrusting other minerals. scimnScrg 

H.^1-5—2; the lowest degree upon P. G.=2*948. Luslre of 
P pearly, especially df the cleavage face; of ‘Other faces, adaman¬ 
tine, inclining to vitreousalso dull and earthy. Streak a little 
paler than the color. C6{or crimson and peach-red, sometinaes 
pearl,' or greenish-gray, ^fhe-red tints,incline to blue, if seen in a 
direction perpendicular to P. The dry powder has a deep laven¬ 
der-blue tinge, frhich is not the case when the mineral is crushed 
in‘ water. Transparent—subfranslucent. Fracture not observable. 
Thin laminae flexible in one directibn. Sectile. 


ComfQAtfum, according toBuchibh» (Gchlen*8 Joum. 2d scr. ix, 314,) Arsenic acid 37*9, 
oxyd of cobalt 39'2, water 22^. Darkens per se in ,the blowpipe flame, and emits copious 
arsenical fumes; in the reducing flume, it fpscs to a globule of arstmid of cobalt Witli 
borax and other fluxc.s, it yields a fine blue glass. • 

Osa It occurs at Schneeberg in Saxony,^ in micaceous scales, stcllularly aggregated. 
Brilliant si)ccimens, ronsisting-of nunuto aggregated' crystals, arc met with at .^aalficld 
in Thuringia; and Riegcladorf in Hessia. The earthy peach-blossom varieties have 
been observed in Daupliiny, in Cornwall, and at the lead mine of IVue BoUom,Jiear Alston, 
in Cumberland. A perfectly green variety oc.curs at Flatten in Bohemia, and sometimes 
red and green tinges have faieen observed on the s^e crystal. 

Cobalt bloom, ^hen abundant, is valuable for the raanufacturc of smalt Tliis species 
resembles red antimony'. And papillary red copper ore. From both of these minerals, 
however, the civets undc^* the blowpipe i^dily distinguish it Moreover, the color of the 
former is more sombre, of the latter, m(^ brilliant than cobalt bloom. 


ROSELITE. COBALTAtUS RlfOMBICl^S. 

Primary form^ fright rhombic prismj 
M ; M=l32° 48'. Secondary formj the 
annexed^flgure. Cleavage distiuct and 
buitliant, parallel to Twin crystals are 
df cbmmoaoicei^fe^e. 

■H.=3. jS/reaA: white. 

Color deep rose-red;' Translucent. 

Aefiording to an imper&<}t analgia by Children, it contains Qxyd of cobalt, lime, a»c- 
nic acid, magne6ta>.tndi)rater. Before the blowpipe it ]>aits^with its water of crystalliza¬ 
tion, and Idifok. With borax uid salt of phosphorus, it yields a blue globule. 

Oas. Its only known locality is at Schneeberg in Saxony, where it has been found in 
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small quantities on quartz. It resembles cobult-bloom in color, and was at first mistaken 
for it. Its distinctive characters, particdlarly crystallogrophic, were "observed by,^vy, 
who named the mineral after the distin^uishiiid Dr- Uustavus Hose, of Berlin. . 

; I 

^E^ItTE OP COBALT. CORALTALl'B OpiIRACKl'S- 

'Earthy incrustatioh of a camiine-red or rosc.^rcd color. .Consista of arsenous acid, 
cobalt, and water. Acts before the blowpipe like cobalt bloom. . ". * 

f 

WniTE IjEAD. CaoNAi.rs RiioMiucn'i. 

Ulpri^atic Lcad-Barytc, .V. White Lead Ore. Carbonate of Lead. Ceruse, Rrud. Bid Erde,'lpent. 


Primary form^ a right- rhombic prism; M : M=117° 13', and 62*^ 
47', Secondary forins: , 




M : 24'. M : 2'. a : a-140'^ 15', and 39° 46'. 

e : a'-H5° 20', c ; a=109° 53'. Cleavage parallel to M often per¬ 
fect. Compound crystals^ figures 5', 6, 8, Pi. IV. Imperfect 
crystallizations^ rarely fibrous, often granularly massive and im¬ 
palpable. 

—3*5. G.=6'465;—6*480. Lustre adamantine, inclining 
to vitreous or resinous-; sometimes pearly. ' The former is .some¬ 
times metallic, if the colors are dark. ‘ Streq.k white. Color white, 
gray, arrayish-black, sometimes tinged blucjor green by some of the 
salts of copper. Transparent—subtranslucent. Fracture coiichoi- 
dal. ■ Very brilile, ^ ' 

f 

« 

Composition^ according Klaproth, (Beit iii, 167,) .and Thomson, 

Lcndhrll*. ^ . • 

Carbonic dcid, 16-Wj * 16*406 . ‘ ’ 

Protoxyd of lead, H2 (H} 83*5.14 . 

Water. ■ 2f»0'_l00, K. T- '* '* 

Before tlic 1^^^ 'jit-decrepitatea, becomes yellow, then ifefi, and Hnally, with care, a 
globiiln of leadt^u^'ho f^itauied. It dis.solvcs readily, and With bffehreiccnce in 'dilutc 
nitric acid. ' ' ' ' / 

Obh. Lcadhffls’and'Wanlockhtsad an; among the hncsl ioealitiea of this mii^erlt At 
these places it occura-with other ores of lead in transilion slate. B^Otiful crystals ar*^ 
met with at JohanngcQTgenatadt; ul NertchiiLsk and Beresof in ^jEj^a; nhar ^nn on 
the Rhine; alt Clausthal in the HartiC; at Bleilierg in Carintliiu 5 aM at Mies aiid ^rzi- 
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bram in Bohemia. In England, it has been obseiyed at Alston Moot, Keswick, and par- 
‘n Cornwall, whore, in the mine of St. Minvers, itpeours in exceedingly delicate 
enn|i^ OpHfjuc pscudoinorphs, imitative of crystals of Anglcsite, have been ni«*t with 

iBl cry.stals luive been obtained at the Ferkiompn lead mines, near Philadelphia. U 
aliwScurM at Valle’s Diggings, Jefferson Mt®»vii and in other mines of the West 
Brigham’s mines, near the, 31ue Mounds, affords it in considerablejpiBntitics. It occurs 
as an incrustation, at Sdftth&mpton, Mass - The lead mines Of St I^wrcncc CSo., 
N. Y., conUin much of this ore, but it has ’not been observed there in a crystalline 
•state.' Splendid crystallized specimens are obtained at Austin’s mines, Wythe Ca, Vir¬ 
ginia, and in Davidson’s county, Nortli Carolina. 

CORNEOUS LEAD. CRO.\ALn8 nvADRATus. 

Ortbotoqjau* Lead-lfaryte, JIf. Murlo-t'arbOBatc of Lead. Cb]oro*Carboiiate of Lead, Thovuon. 
lUelhomeM o/rAe f^rnnaM. 


Primary form^ a right square prism. Sec- _ 

andary forms^ similar to fig.s. 53 and 61, 1*1. 

I; and also combiiifttiohs of the two. -M : ' 

J35°; also the an-n^xed figure. . M : 0=146^^ 

54', P : e=123^ 6', Brooke, Cleavagehxig^ii ^ 

parallel to M, and-the diagonals. 
ri.=2*75—3. G.=6—6*l! Lustre adaman- 

a ^ ^ 

tine. Streak white. Color white, grciy, and 
yeUpw. ^ Transparent—translucent. Rather sectile. , 




L 


CokipOHilion^ according to Klapnith, (Brit iii, Ml,) 

Oxyd of lead b.'i-.iO. muri.atir acid b'5, and carbonic acid with sjomc water 6'Oj^lOO, 
which is equivalent to load 31*57, cblorihc 10*93, oxA'd of lead 51*50, and carbonic acid 
<L= 100 .- ' . . ■ ’ 

Before tlic blowpipe it melts readily to a yellow glolmie, wirK*-U on cooling becomes 
wdfttc and crystalline. On charcoal, lead is obtained. 

Obs, The localities of' tliis rare mineral are Matlock in Derbyshire, and Hausbaden, 
nearBadenweiller, in tJermahy; also Southampton,'MaSs.r in the United States. At each 
of fchesejocalities, it 1 'ioin^amcs other of lead. ' - 


COTfJNNITE.' CRoNAi.ire Vmuviaxus. 


Cotuiiiiia, Monticelli. OotunaiW, yo% Xohell- Chtorid of Lead, Thomson. 

In acicular crystaj$. . ,' *■ 

May bo scratched by the nail, LuHre adamantine; inclining to 
silky or pearly. ^S'^reaA: white. Co/or white. 

Composition, according to Bpiieliufl, Chlorine 95*48, and lead 74*,5*3. 

It fuses re-adily in the ilunic of the blowpipe and colors the Hanie blur, giving off white 
vapors, which .condense op.ihe%barcoaL Witli carbm^atc of soda it yields a globule of 
lead. It dissolves in about twtoty-seven times its w^ht of cold water. 

, Obs. ITiis mineral was 'obMrvcd by Montioclli and Covelli, in the crater of Mount Ve¬ 
suvius, after thp eruption of 1833. It was accompanied witli chlorid of sodium, and 
cMoiid and sulphate of copper. It was named in honor of a distinguished medical man 
at N,^l» • ; 

.aCJ^RASIT^- CaOjrALUS PERITOMU0. 

^ 4* ** ^ \ 

Perttomous Lead-Baryte, .^Muriate of Lead. ‘Dlcblorid of Lead.''':Beim.....__ Mendlffite. 

Kerastte. ■ ' *•.*■*.'■2 

Primary f^rmy a right rhombic prism; M : M=1Q2° 27'. Oc¬ 
curs in fibre^^ij^or columnar masses, often-radiated; admits of a 
highly perfec^wavage parallel to M. V 
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H.=2'5-—3. G.=7—7*1. Lustre pearly upon 'cleavage faces. 
Streak white. Color white, with a tinge of yellow or red. Fe^ly 
translnceiu—opaque. 5 ^^ 

Com position^ accoi;din^ to Berzelius,. 

Lead, i 
Chlorine, • 

Carbonic a«d, « 

. ■ Silica, 

Water, 

It dccn'pitntes slightly under tlir heat of the blowpipe, and readily fuses, producing^ a 
plobidc of a deeper yellow color than the original specimen. On charcoal, lead may be 
obtained. Treated wilh .peroxyd of copper and salt of phosphorus, the flame assumes an 
intensely blue rol«»r. 

Obs. This ran* mineral occurs at the Meudip Hills, in Somersetshire, on earthy black 
manganese. Its name is derived Irom itepuj, horn. 

' » 

LEAOHIUjITE. Croxalub ackotohi. s. • 

Axotomoua I.eail Baryte, .V. Ruliihalo-Trlcarbonate of L^, Br9di»i Ed.*PhiI< Jour, iil, 117. Rhom- 
boldal Caibotiatc of f.eud. 


83-2 

13-77 

1-03 

1-46 

0-54«100 ^ 


Primary formy an acute oblique 
rhombic prism, P : M=89® 36', M : 

,59“ 40'j Secondary formy the plane C 
truticntes the front laleriil edge. M.: 
119° StK. Cleavage: basal, perfect; in 
traces in (he direction of M and c. 

H.=2*5. G.=6-2—6-5. Lustre of the basal planes pearly, other 
parts resinous, somewhiit adamantine. ^/reesA: white. Color while, 
passing into yellow, green, or gray. Transparent—translucent. 
Conchoidal fracture scarcely observable. Rather sectife. 

, V ' 9 

Comp^twnt according to Berzelius, . 



Carl)onate of lead, 71-1 

Siil]>hato of lead, 30-0= 101*1 


9 ^ I • 

Before the blowpipe, it intumcsccs at Aral, and thcntums.ycHow; but returns to a white- 
color on cooling. Easily reduced. Slflcrvesces briskly in nitric acid, ai^d leaves a white 
precipitate. ‘ 

Obs. This ore lids been found prkicipally at Lcadhills, associated with other ores of 
lead, in a vein traversing gray wackc; Grenada is also stated to he,« locality of it The 
crystals seldom exceed an inch in length, and are commonly srn^lcr. Tm compound 
forms are very conipicx, ^ 

DlOXYIflTB. Cronalus flexiub. 

"y 

FdsmatolOai Lead .Baryte, JIf. Sulpbato-Carbonatp of Lead, BrooUy £d. PhU. Joar..Ul,’'|i7. Lanarklte. 



H.=*2—2-6. 


Primary fermy an otiliq^ie] rhombic 
prism. SecondatMf^h^i* plane. M is 
usually rounded,w crystals ag¬ 
gregated length t(risc and seldom distinct. 
Cleavage: parallel to the shorter diago- 
nal; Laininte flexiblej^^.gypsum. 

G. = 6-8—7. Lustre of the cleftroge face, pearly; 




aAHYTT^EA. 


277 


other parts adamantine, inclining to resinous, i^treak white. Color 
greenish-white, pale-yellow or gray. Transparent—translucent. 

^ Ifitaitiont accordinif to Brooke, Carbonate of lead 46'9, and sulphate of lead 53-1. 
FuiS before the blowpipe to a globule, which u white on cooling; Dissolves in nitric 
acid, but without a perceptible, effervescence. * ’. ; ■ • . 

Ods. It occurs at LeadbUts; with other ores of letRl. A ii^assive v^iety has been dis- 
covered in Siberia. ' 


piojiylito'waB named, in fdlusmn to its containing two acids, from jt(, two, and o^vs. 


ANOXiESITE. Cronalus'prisu&ticus. 

; * ■ ' • 
Prlsiiiat)9Leatl*3aryte, Sulphate of Itead. Lead Vitriol. n!ei Vitriol. 


Primary Jormy.n right rhombic 
prism'; M : M ^ 103® 49^ Second¬ 
ary form., M : e =*= 141*® 64', M : c = 

128® O', P ; P : 115® 

40', P : e or c=:90®.'C^ea»<r^e paral¬ 
lel to M and P, but interrufited. The 
planes M and c are often vertically 
striated, and a, horizontally. Imper-. 
feet crystalli!za{ions: lamellar and grandlar varieties are of frequent 
occurrence. 

H.=2’75—3, G^=6'259—6*298. Lustra highly adamantine in 
some specimens, in others, inclining ,to resinous .and vitreous. 
Streak white. Color white, tinged yellow, gray, green, and some¬ 
times blue. Transparent—opaque. Fracture conchoidal. Very 
brittle. •, 



Composiiiont according to Klaproth, (Beit iu, 163^ Stromeyer, (Hoffiuan’s Handbucb, 
iv, 43,) and'JT^msc' (Min. i, 559,1 ' * . ' 


Sulphuric acid, 
Protoxyd of lead, 
Frotoxyd of iron,. * 
Protoxyd of manganese^ 
Water, 


Leadhills. 

25*75 

70*50 


Lradhfllt, 

25 - 6.'>5 

74*045 


26*0191 
72*9146 

— , 0*1151 - 

- . ' • - .0-1654 —^— 

2*25^8*5, K. 0*1242^99 .3384,3. 0*300^ 


aoo^T. 


In the fl^me of a candle it decrepitates, and ^ surface frdqiiently assuijucs a slig htl y 
reddish Unge. In pO)vder,'it. melts in the blowpipe flame to a wliitc slag, whi,oh ^elds 
metallic lead by tlic addition ol* carbonate of soda. 

Obs. This ore of lead results,, in many instances, from • the decomposition of ^rna. 
At Leadhills it fle^uenUy (meuzs/occupying the cubical cavities of galena, or is disposed 
on the surface of th)S ore.. locality,.and also Waiflockhead, afford large and beautiful 

crystals of this mineral, so^^of which are tran6|)arent, of u tabular form, and are several 
inches iii i^meter. PdryV'minc in Anglesoa) Mellannwctli in Cornwall, Clauslhal and 
Z^eifddlh the'Harts, and BadenWeilcr in the Brisgau, are other localities. Small, but 
cxtreznely.peif^^tnimsp^nt ciystals, have bc<‘n brouglit from Fondon m Grenada. 'Ihc 
massive varidtreaclM^et in Siberia, Andalusia, and Alston Mnm;^, ' 

In ^ Un^ed jlS^^urs in the Missouri lead mines, at tba^^rnino of Soufli- 

amptori, Massif and of l^kie, N. Y., and with galena at* mine, Louisa 

Co., Vi' 

.36 


'iiv 



?i8 


DESC’Rll^TIVE MINERALOGY. 


HEDYPHANE. rRo\ALu8 AMoKriirs. 

HMyphaDy Scbweig. J der Ch«;in. Ui, 1930. 

Occurs in amorphous mas^s -traversed bynumeroiTs fissores.; 
also, according to Breithaiipt, in short hexagonal 'prisms. 

H.=3 j>—4. G.^5-46—S^'nS. lAistfe adamantine ;- s6iDetimes 
subresinoufi. Streak and Color white, or grayish-while. Trans¬ 
lucent. ‘ ' 



CoinpOfithn, arcordinj; to C. Korstm, (Ann. <lc Cli. ct.d (5 Pli. xlviii, 178,) 

I*rotox 3 'd of lead, • 5S*950 

Lime, 14*03-1 

Chlorine, 5j’0*39 * 

Arwinic acid, Sll'78U ‘ *'*' 

Phosphoric add, 8*207^ 100 

Fii>«i before fh(' bloAvpijx' to an ojtetjue globule,*whiefrdu^o jiot crystallize on oooKng. 
Tiiigi;s the riunic grremvli-bluc, \vith<iut prt>dtfeihg any odor. tVllli suit of ph<isphorim it 
froths and ijives out the odor of muriatic acid, (ilobulcs of lead-are obtained on charcoal, 
and .wlple arsenical fiiinea are yiven otf.- A scoria rt'mains, which is not reducible in the 
interidr tlaiiie, but crystallizes on coohng. 

Oils. It occurs at Longbanshyttan in Sweden, siasocialed-with bromi garnet and man¬ 
ganese spar, its n.iiiic is derived from Wvy, sweet, and 0 ot«iv, to tippear. 


PYROMORPHIl’K. Chonai.os HEXAGUNce. 

Rhombobedral Lea& Baryte. Pliospliatc of Lead. Braanbielerz, Griiubleiurz, Jfem. and Ihf. 
Traabenblei, .fcra««. . ' 


Primary form, ti hexagortal prism. Secondary form, fig. 125, 
PI. II; M : e-1.5() , M : c=130^ 22', e : e-142'^ 12'. CWoge in 
traces parallel to M. M commonly striated'horizontally. Imper¬ 
fect cryMallizatiovs: globular, reiiiform,' and botryoidal forms, 
having a columnar structure’; also fibrous and granular; grains 
strongly coherent. • ■ • , ' / 

H.=3-5—4. G.=r)*5871—7*048. .Lws/rc resinous. iS'^reaytwbi^ 
sometimes yellowish.. Ct/Ior greien,'yellow, arid/brovdi], of di^ilht 
shades; sometirfies fine orange-yellow, owing to an .intern^i^ire 
with chromate of lead. Subtranfpar^ut—siibtranslucent^ 

/arc, subconchoidal, uneven. IJrittle.-* 


Composition, according to Kers^en, .(Ami. deXJh. et do 1%. jdviii, 157,") 


Protox. lead, 
Lim|j, 

Chlorine, 
Phosphoric acid, 

Klaproth, (^<^,'146,) 

- "m . * 

I^tox. of lead, 
Muriatic acid, 
Peroxyd of iron, 
I’hosphoric acid, 


Poly^k^iu, I'reibcrg. 
72*17 
6'*47 • 

2*00 

19*3G==100 


Brown, Hucl Goct. 
7R*.>8 
1*6.5 

19*73^9*96 


BtdU fei UyRiatH, Mica. 


1*909 

<ire^,'ZKbopau. 
78-40 
1*70 ^ 
d'lUp A 
18‘9IMd’57 
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Tlic vanity Pol}S|>lm rite orcuis m siivaH sphere s ol i brown color 
Bifbrc the IiIomihjk on cli ircodl, it nieUs without dddiUon, .md thi globule on cooling 
imnaub i polyln di il Iona and a dwk color In the reducing fl imc iht globule btiomts 
l)is<A)t\<s M ulily m hcdhd mtri< acid 

&WB Pyroin irphiU, occurs pnnciptlJy in venid, and accomp imos othir or s of hid 
Fine |H(im<ns occur at Faiadhills and WinlpckHead, atPouUiouin md limlfioct 
mBntiniiy at /schopau and othcr places ui Saxony, inBonciUia, and it Sontuimii 
bi! ncir I uibcrg 

Pyronimphite nas been lbi|ind m fine specimens at the Pcrkiomen had nuia near Phila 
dolpbii, but it IS lyot abundant also in Maine it the Liibcc load iuuks and. the mine m 
L^nox Ml New Yoik i mile south of Sing Sing, m Massachusetts spmiigly at the 
Southampton k id inmdb ( rystallu dions pt grc\J licauty, preMntiiig bright green and 
gray colors arc obtimc d at the lead nuni m Davidson C*o, N ( 

Thi iianic PiflOrnoiyhtp ib from irtp ^re, and /er/n, and alludes to tlic crystallme 
tor n the globule ab^uincs on cooling 


, • MIMEPENE Cronsils AUiAtnos , 

Bniliytyp 11 I ilBiivtv, AT Grreo Liad Ore Ar»enai< ol I tad i ru iblei rr, (la part) ff 
iiiubciiNi /lai Rhiuiiipldal litadbpar Jam 

Primary fojrrif tL he\sigona\ piisin Secondary /or???, the pn 
iriary with the basal ed^es irplaced, e c=l42° 39 , M e—129® 50. 
CUava^t basal, imperfect, paiallel with A1 in tiaces 
11 2 7) —^5 G 641, Gregor. Ln<itre icsinoiis Sheitk 

white (,'o/or pale yellow, passing into brown Subtransparent— 
tianslucent Soctile 


Compoetttony according to Wohler (Pogg iv, 107 ) 


Protoxyd ol U ad, 
Arsiuic a«id, 
Liad, 
i hlonne, 
Fliosphonc aijd, 


loboRDgeoijfeit'.tadt 
07 04 
2109 
7 J‘) 

2 lb 

1 12 loo 


Oissolvis tsilyiu nituo acid, capeeially if he itfcd Befon tin blowpipe, m a gold 
spoon. It lusistoa brownish yellowmasa, which does not crjstilli/i ixMniUy on cooling 
charcoal it gives opt coptons ursenx al fumes, and affo^s i globide ol had 
Oas I ini speiimeiis of this mmcial oceitt it Huel Unity, nt,ar Redruth in Cornwall 
and ttifAeveral o^crot Cpmuh mmes, also at BceraUton m Otaon^hire StJPnA, 
m the depanmentof the Saemo, in France, it occurs ui capillary oryi»t Us ,'at Jolnnpgcor 
gmstadfc, m lino crystals of a yrilow color, at NcrUchmsk, iSibcua, m remtorm m^sis 
of a brow]&sh>d!yld i olor 


TrOHAUB JUIDMQOlIIiDRIb. 
t}ai^ua«r O Ramie/, Ann dachim (tdcFh Ixii, S17 

^ ?) ^ij^onibohedrai; stated to occur^ijj veiy obtuse 
legjnfnM, lenticular. It is genei ally fftfind in implant 

Itnnlary inaigses • ^ ‘ 

G—5 0415 Zfiwfrc greasy, feeble Stteak yilIotti‘>h 
white—^ayl^fi^ Color yellow, gieenisii, oi giayi&h Fratltac 
somewhat conbhoidal 
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Composiiiont according to ‘Barruol, 


iSlica, 

Chlorid of lead, 

> Pbo^hato of l^, 
Fho^hatc of luiic, 
Arsl^te of i{ 9 a»' . 


7-20 
5fr40 • 
t^d0»99'95 


The silica is stated to have bew'derited from thie matrix... ftc 

chlorid of l^d and arsenate of iron accidental, «Qd the be a, s^^e cob^ttid 

of phosphate of lead and phosphate of lime. 

Before the blowpipe, on charcoal, aHbrds a whitish enaihcl,‘^ with borax it yields a 
yellowish glass. Dissolves easily in nitric acid without eServescmce. ‘ , 

Ods. This mineral w:fs-discovered W M. J. Danhauser, at the miabbf Nussi^ near 
Beaujeu, depaftinrnt of the Rhone, in liTance, whore it occtm.on quifrtz, associated with 
plumbo-resinitc and Dicolitc. - It was named after its locality. 


' SELENATB 0F'I*EAD. Cronalub BEUlhtFERi'a 

t , • ‘ 

Keratn., I’ogg. xJvl, 277. 

* J 

In small spheres and botryoidixL masses. Cleavage distinct in 
one direction. 

H.^3—4. Lustre greasy—^vitreous. Streak —powder, white. 

Go/or sulphur-yellow. Brittle. JFVac/«re'fibrous., 

Accordingy) Rose's examination, it consists of sclenic acid and oxyd of lead, with a 
small propdrUbn of oxyd of copper. On coal it fuses readily to a black slag, giving off.* 
strong selenium odor, and is finally reduced to a metallic globule. With lmrax.it fuses 
and forms R'yellowish'grccn pearl, which is of the same color pn cooling. With soda, on 
charcoal, metallic lead is obtained. 

Obs. OccuVs with a Mclenid of antimony and lead, malachite, etc., at the Fdcderichs- 
gluck mine, near Hilhurgliausen. 


MOLYBDATE OF LEAD. ■ Crona'k^ pvraUidaus. • 

\ ‘ * 

Fyramidol L^-Boryte, M. Celb-blcierz, Wtru. fellow Lead Ore. Blelgclb, Hau*. BldmolyMaL 

Primary form^ a square ocfahedrdhj .,A: A (over a terminal 

. edg^==99^ 40^; A : A (over a basal edge) 
35^ Secondary forms^ similar to 
'cv*/ ft iig. 64,I; also t(ie annexed figurej'e':'e' 

(over basal edge)=116° 7V A : i'=:160o 
46', e': e"?=168° 49', e": e" (over a^=ill8° 
26', e" (over e')=i:92^ 43'. Cleavage 
very smooth parallel^. It ociiirs^rilso 
grannlarly massive; t^dirti^of ^various siM, 
and firmly coherent. 

H.=2-7'6—3. .G.=5'7'06, Ratchett f &76, 
Haidinger. Lwsirc ^inesinoui.^ j^eak 
while. Color wax-yellow, passing.: into 
orange-yellow; also siskin and olive-green, yellowish-gray, gray¬ 
ish-white. Sublransparent—subtransliicent. Fra&ture subcon- 

choidal. Briftle.' 



’ Biefb^rg*^ 



BARy.T 



Composition, acconJing to Klaproth, (Beil, 275, 
233,) «nd Gobel, (Schweigger’s Jahrbuofa^ vu, 71.) 
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,) Hatchett, (Phil. Trans. 1796, p. 


jrodic acid, 
]^yd of lead, 
A of iron. 


^i^4-Q5 • 37-00 40-5 

■ y 58:40 58-0 

.e^98'67;"^K..v, ; d^=98-7tr, tt -=98-5. G. 

A i«d ▼aaalil^tainB B. few pep'cent of / 

this bloW^pe flam^ iVdeci^piiatc^ briskly', and becomes of a darker color, which 
color afterwards disappears. On charcoal it fuses and is absorbed, leaving iKhind 
globules of metallic Icadi With •^rax..iQ the ^ztegdr flame, it fuses readily to a color* 
less glass. In the interior flame, the glass is transparent, but on cooling becomes all at 
once dark and opaque.- iMclts readily salt of phoaphonis, producing a green glass, 
when the piop^omof fhd mineffd^is .small, but black and opaque, if large! 

Obs. This species oecurt ilpvpns in limestone with other ores of lead, at Schwar- 
zenbach, Blcibvrg, and Win^ifli'Kap^i in Carinthi'a; It is also met with at Retzbanya 
in flufl^gary, and at Moldawa in the Bannat, where its crystals are red and have consid¬ 
erable resemblance to chromatB of lead. * 

It is found in small quantities at tbo Southam|don'lbad mine, Mass., and at thu* Per- 
kiomen mine near l^hiladelphia. 

A basic molybdate of been examined by Boussingault, from near Pamplona 

in South America. 

'»• 

, * / • * 

VANADINTTElf CBONAI.U 8 VANADIFERUS. ' 

Vaoadate of Vanadinblcierz. - ' > ■ 

• * ' * ' * 

Primary formy a hexagonal prism: occurs mostly in implanted 
globules or incriisflations. ' . ' ■* . 

H.==:2*75. G.=:6-6623—;7'23, Lustre of surface of jrracture 
resinous. Streak white or yellowish. Color liglit brownish-yel¬ 
low, strawryellowj reddish-brown. Subtransliicent—opaque. Frac¬ 
ture eren, or flat conchoidai. Brittle. 

Composition, according to Berzeliu^ Ghiorid of lead, 25-33, vanadate of lead 74*00, 
hydrous ozyd of le^ ' 0-67, (Mexican variety.).. Dr. K; D. Thomson obtained 


Chlorine,, • 

Lead, 

Frotozyd of lead, - - - 
Vanadic acid, ' 

Peroxyd of iron and siliM, 


2-446 

7-063 

66*.326 

23-436 

‘ 0-163=99-43ft 




Before the blowpipe, in a pair of forceps, it hises, -^d retains its yelldW ciAbiton 
ing: if kept some time in fusion, however, it changes into a steel-gray'poVous muss, 
which, upon charcoal, yields .^Irtbules of metallic lead. On .charcoal it iiiscs with much 
frothing into a b^d, resembling the original assay, ft forms green aolutions with the 
sulphunc and muriaiic amds, and a beautiftil yellow e(fllitfion with nitric acid. 

Obs., This ^incral was first discovered at Zimapan in Mexico, by Del Jtiq. It has 
rixraebera‘plained aipc^'rocpe 6f Uap-pld Workings at Wanlockhead in Domfrioeshiro, 
where it occurs in small popular mas'sea, sprinkled over calamine, or for min g thin coat- 
in^pn the surface of that mine^, and iii hexagnrfel crystals.. * ' 

T. Dampw.has ^p^bed .SL^xmeifenusand eupri/ero us vanadate of If if d,’* (Ann. dea M- 
id, 161,,1837,) wfi^'is ^eribablv' a n^echanicdl mixture of this speei^with the oxyda of 
zi^c s^AcoppOr. 'It contains 6-345 pf the former,- and 2960 o^thell^: 
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TUNGSTATE OF LEAD. CRONAi.i;Bj»ONi)KROmR. 

Dy^oroous Lcad-D^fyte, M. Tungstate of Lead. SciicGblcispath. Pciuiotuiurcs Hlci. Ittcischeelai 

Primavy form^ a ^uare octahedron ; A : A=99° 43' and 131° 
Levy. Occurs -in naoditied square octahedrons or prisms; 
oAen iadislinctly aggregated. Cleavage parallel 'to the base of the 
prisni. 

H.=2*76—3- G.==7*904—8*083. Lustre resinous. ^S'/reaA: 

white. Color green, gray, brown, and red. Faintly translucent. 

CompoBiiion. Timgsfic acid 52, oxyd of lead 48. 

It melts before the blo\vj)ii>e, and gives off vapors of lead, leaving a dark-cdored sub- 
metallic crystalline globule, having a pale-gray streak. 

Oofc Tungstate of lead occnr%at Zinnwald in.BnhcminvuKSoeiated'VitK quartz and 
mica; also at Bleiberg in ('arinthiai accompanying the moIybda.u of lead. 


CHROMATE OF LEAH. Cronalus hyacixthus. 

Ueoi-priBrnatic Lcad-4arytc, R(*tl Lead On'. CrocolsitP. Ituihhlcter/, 

Primary form, an oblique rhom¬ 
bic prism ; M ; ]\I=93° 4(r, P : M= 
99° IP. Secondary ybrm.v, P : c= 
102° 20', M : er=130° 50', M: c= 
133° 10', c: e=li9° e : 5—107? 40'. 
Cleavage: lateral, tolerably disfincl; 
basal, less so. Surface M strcalwd 
longitudinally. The faces mostly 
smooth and ' shining. Jmperfe.ct 
crystallizations-, imperfectly col um- 
nar and grariular. . 

H.-2-5-3. G.-.6—6*004. Lus¬ 
tre adamantine-vitreous. Streak 
oraoge-yellow. * Co/or variofas shades of hyacinth-red. Translu¬ 
cent. Sectile. .-* . . 

* ‘ * 

Composition of pure chromate of lead, Chromic acid 31'8.5, protokyd of le&d^'lS. ' 

Blackens in the blowpipe flame, and dc’crepiUitcs if <juickly lieatcd, but may be fused 
to a shining slag containing glob^es of lead.. It undergoes n partial eduction in glass of 
borax, at the same tirtic coloring it green.' Dissolves witiiouf effervescence in nitnc acid, 
and produces a yellow solution. * ' '-.ft.'* 

Obs. Siberia is the principal locality of tlic diromatc of lead. Jt occin* ‘lOflo at Beieaof 
m narrow veins, traversing dcof>mp<)scd gneiss, and aHsociated with gold, pyrites, gal'ona, 
quartz, and Vauqftelinite. In Brazil, at ('opcorilia.s doCanipo, fine orystadhzcd specimens 

are met with, where It occurs in decomposed granite.. , 


2 . 
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MFiLANOCHROITE. Ckonaluh ruuf.tjb. 

f » 

Sulisesqui&lirool&te.of Lead, Thom. 

I 

Primary form^ a rhombic prism; Crj'stalS usually tabular, and 
reticularly interwoven. Occurs also massive. 

Very soft.'• G.-.'>-75. Lustre resinous, glimmering. Streak 
brick-rcd. Color Jjetween cochineal and byucinth-red; becomes 

lemon-yellow on exposure. Subtrunshiceht—opaque. 

• « 

Composition, acc(?rding to licrmann, (Vogff.xxviii, 162,) Chromic acid ^3*64, pmtnxyd 
of Irad 7b‘3(>—100. The same rewdt was obtained hy^i. Rose in a latte analysis, (fjconh. 
1H.39,5750 . . 

()n'C)iarcoal, before the blowpipe, it fuses rcadily to a dark mass, wliich is crystalline 
when coH lathe reducing llamc, lead is sublini^.. It gives.& green bead wit|| the 
tluvfs. I 

Ohs. ft occurs in a limestone TO<;k at Bcrcsofsk. in tlu* Ural, associated with chromate 
ot loud, V^auquclinilo, ijyroinorphitc, and galena. It was first analysed and described by 
ILennann- 

The name mclanoebroile is derived from /itXas, black, and XP°^’ color. 


•VAUQUELINITE.'- Caonmj's Vaoquehni. » 

llerai-priunaiic KTelunochtor-.Malachite, M. ' ' 

I tb «• 

Primacy /om, an oblique rhombic prism. Occurs usually in 
minute irregularly aggregated crystals, of a dark green or-black 
color'. Compound crystalsj similar to the 
annexed figure; Composition of the third 
kind^ parallel to a plane on the acute solid 
angles, F : P (o: fh'etwo individuals)z=:134p 
30', and P : (=14^1° nearly. Imperfect 
crystallizations: repiform and botryoidal shapes, and-granular 
structure ; also amorphous.' 

H.=2-5-i-3. . G;=:5'6—5'Y8. External lustre adamantine, often 
faint. Streak siskin-green or brownish. Cnlor dark^a^n^ sorne- 
times nearly black. Faintly translucent—opaque. . l^aclure un¬ 
even. Rather brittle. ■ - # ' ■. 

Camposiiion, accoj:ding to Berzelius, Oiyd oflead 60-87, oxyd of copper 10*80', chromic 
acid^28'33^100. ‘ ^ 

Before die blowpipe, on ebditeoal, it ^ighOy intumcsccs and fuses to "n. gray snb> 
motaUiCv glo^Ci.y^el^^'at the si^e time, small beads of leadl It is partly ktluble jn 
nitrib abid. ' ■.' • - ^ 

Ope?' -Vauquelinite occurs with chromate o£ lead at Bercsof in Siberia, generally in 
mammitlated or amorphous masisesj or thin crusts. It has also been observed at rort 
Gibaud in the Buy dc Dome; it is stated to occur along with -the diromate of lead of 
Brazil. Levy gives its specific gmvity at 6*8—7*2, and hnrdi^s aboyc 4*0. 

At tho lead mine near Sing Sing, it has been found by Dr. ^rrey in green and brown- 
ish-grecn maniniillary concretions, apd abo nearly pulverulent. 
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CALEDONITE. C^ronalus diatomus. 

l*ararnmoti8 liOad'Barjtc, Haid. t'uprcoua Sulphalo-CarboniUe of Lead, Brooke, Ed. Phll.'J. ill. 
117. ilaibazurbki. 

I 

Primary form, a right rhombic 
prism ; M : Mi=95'^. Secondary for 
Q': e'=108°, M : e:^132° 30^, P': 

126^ P : e'=zl26o P : 30', 

a" : a"=l'13^ 42', Brooke. Cleavas^e 
parallel to M and P indistinct, more 
obvious parallel to e. The crystals 
are sometimes large and well defined; 
but usually very minute, and occa¬ 
sionally appear in bunches diverging 
from a point. 

H.—2*5—3. ■'G.=r)-4. Tjvstre resinous. Streak greenish-white. 
Color deep verdigris or bluish-grecn ; inclining to mountain-green 
if the crystals are delicate. Translucent. Fracture uneven. 
Ratlicr brittle. 

Composition, according to Brooke, (Ed. Pbil. J. iii, 119,) 

Sulphate of lead, 

C'artKmatc of lead, 32*S 

• Carbonate of copper, 11‘4=:100 

Easily reduced before the blowpii>c. 

Obs. It oQcurs only at LcadliilLs in Scotland, accompanying the other ores of lead at 
that locality. 



CUPREOUS ANGLESITE. Cronalus RiidMoo.iDRns. 


Dipkifenie bead'Barytc, Haid. Cupreous Sulphate of Lead, Brooke. Bleilai^ur, Kupferblelipotb. 
Luiorii. 


Primary form^ a right xhomboidal 
prism M.: ^=95° 45', as determined by 
Haidinger. Secondary form^ the annexed 
figure, e i e=119°, Haidinger. Cleavage' 
very perfect, parallel to M;and T. 

H.=25—3. G.=5'3—6‘5. Lustrevxi- 



r^ns or adamantine. Streak pale blue. Color <^eep«azute-blt^. 
Translucent. i • 




Compooiiion, according to Brooke, (Ann. of Phil. Sd ser. iv, 117,) of Imd 75*4, 
oxyd of qwper 16*0, and water 4'7s:^98'1. In the blowpipe flame, it af&raa indica|ioiu of 
copper ana lead. i 

Obs. This miner^ occiira only at Loadhills, but is efren there an exceedingly rai4 mine¬ 
ral. Linares in Spain, has been reported as another i^lity. 
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rrai.VllUJ-RKSINJTK CllO.NAIJ-S RKM.NJtOUMlS 


(iummidpnih. Hr. Scxiiluiiiiiiate of Lead, Thumaon. IMuiiibgoniiHc. Blev^utmtii of (Hrmnas. 


Ago^rcf^iitions of columnar particles prescntiilg externally rcni- 
fonn or globular shapes ; also impalpable. 

H.=4—4*5. G.=:6*3—6-4. Lustre resinous. Streak white. 
Color yellowish and reddish-brown ; also yellowish-white. Trans¬ 
lucent. Ucscmbles'in color and appeariince gum-a»abic. ^actxire 
conchoidal. 


Compositinn, Kccnnlitig to Korzelhis ond Dufrfenoy, (Ann. d<i Ch. llx, 440,) 


Protoxyd Q.f I«’arl, 

Almuma, 

Walir, • 

SulpliiirouK acid, 

Linir, ox. of iron jind mang. 
Sibcu, 


40* 14 


.3751 

;i700 



la-yo 


lfll4 

0-20 


— 

1-80 

Phos. 

lead 7'SO 

<!G0= 

398*.54, B. 

211 


•79, D. 


A quick application f>f tlic heal of tho blowpipe [iroduccs dc-cifpilation, and it soon 
part.'* with the water it eontiiins, but does not fu.S4' On rliurcoal it forms an rnainel, like 
wnne *if the zeolites, without fusing. With Ixirax a colorless glas.s is obtained; a rediie- 
tion of tlie ore is not elfected. t'oncontrated muriLitic acid decomposes the powdered 
pliiiiilxi'rcsiiiite. ■ 

Ons. It occurs ill clay slate ;it Huclgoct, near Poullaouuii, in Brittany, associated with 
galena, blende, iron pyrites, and jiyionmi'phitc; :il'*o in a lead mme near Bcaujeu. It rc- 
^■enlblcs some vanutK-s ot niunuinllated blende. 


MIN 11 ^M. Cro.v.\j.i-s M ixn m. • 

' . 

Pulverulent, occasionally exhibiting, under the microscope, crys¬ 
talline. scalbs. The crystal, according to M. Kapper, is a right 
rhombic prism of 93° 44'. » 

G.=4*6. vivid red, mixed with yellow. 

• * • 

According to Mr. Snnthson. it is a S«*squoxyd of lead. In1hi; rc«luctlon flame of the 
Idowpipc, globules of lea<l arc obtained. 

Obh. It occurs at Bleialf in Eifeld ;'Budcnweilor in Baden; Brilion in Westphalia, 
island of Anglcsoy; and (Irass-hill chapel, in Yorksliire. Il is naually associated with 
galcna,'and also with ralainino. ' , 

It is abundant at Austin’s mines, Wytlie Co.,'Va., along with white lead ore. * 


I'liUMBK' OCHRE. (.hioN\T.i's ocxiRAeKi’s. 

Btcifililtte of Ikt Orrmniijf 

Occurs “inassivd. G;~8;.0. Lustre dull, i^treak lighter than 
the- color. Color between’ sulphur and lemoii-yellow. Opaque. 
Does hot soil. ' 

t - * 

Compoaitwu, according to Dr. John, Pnitoxyd of lead 87 :iH:2, cMwiicacid .S-846. oxyd 
of iron and lime ()• IHl. feiruginous silica 1(14^94*1 l.*l. Melts readily licforc tlic blow¬ 
pipe, and is easily rcdiiri-d. 

Ous. It is siiid to occur at BaideiiweiJcr in IJadcii, in quartz. Gcralt states that it has 
been ejected from tli« volcanoes of Pojiocatapctl and Jztaecituall, in Mexico. 

Occurs at Austin’s mines, Wytlie Co*, Va. 

37 
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siipEuown or lfad. 


'riio sii[XTO-\yd of Loud has b«H’n nua with at lA'adliilU. Il fd lead btOi'J, and 

oxygen 13*3l<. • 


AZDRl'ri'l. Cvj'RVM s rocian.Ki». 

9 

I’risnjaiic. A>^uro->Inlucliitc*, »V. Uluc t’opiMT On-. Him.' (‘arhuii.iic *,11 *‘(i|'pci- Uliic Mulatliii'- 
JIy(rro*l'nrlK«aie o( t'opper, Thumsan. riu-«^y t'opix'r. Kiipftilasar. 

Prwiary fomi^ an oblique rhombic prism; M :*M-b 8 ' olV, P : 

jM-O l'" 30^ kecondunj fomij P : 

21', a : . = 131 ' Sf/, a : a (over V) 011 
32'. Cleavage: lateral,pe’’lbct J basal, ilif- 
ftcult. Also massive, aiu! prcsciiliiig imi¬ 
tative shapes, liavin<T a columnar conipo- 
siuon ; also dull and earthy. 

][.^ 3.5 —125. G.--3.5 -3 S31. Lustre 
vitreous, almost adamauline. AV/’t'cr/.* l)luo, li^^hter (hau the color. 
Color various shades of azure-blue, passinjr imo azure and I»erlin 
blue. Transparent—subtranslucent. cohchoidal. Uriltlc. 




- _ c \ 


✓ / 

A-' 


- '• «• 










Co»«p<w/</o//, uccordtjiir to K!u]>roth. (Ih-it n, .31.) V.iuijui'lin, f Vmi. dc Mn-N*.-unj, xx, 
1,) and Phillips, (Journ. Koy\d In'ititiitiou, iv, :i7h.) 

• 

(’arlnmic acid, •.'I*:?.') ‘’.Vdli 

Oxyd of copper,' 7(M)0 (IMKi l»9-08 

Water, K. IS-T.5 - 101), V. .V-J«=-U)n, P. 

It blackens when slionglv lieafcl. .’lud, rm charcoal, fuses; b(»rax is coloicd pieeri. It 
di.‘.s<)lveB with ctU rvf -.cenen in nitric acid. 

(Jns. Azurilc ocenr' ubujulimtlv m 'splendid erystalli/utioDH. prcM-nlvnff a gn at \.i- 
ri* ty of forms and biilli int colors, nt Clu-sv. near I lyons, wheni'c it ilcnvc.l the iiaim . 
i'hc^xy Copper. If also ocijurs in lita crystals in Sflx’riu ; ttl Mohlnwa, ui flic Ihmnal: af 
Wheal Bulb f, near Jh-diulh, in Ooruwiill: also in small quaiitiUos at AlsUwi M.sir and 
Wanlockhead. 

Tliisniiricralioccnrs in indifferent speeimens at tin: l*crkioiuen.b'iid mine, .associated wiih 
gHlena, blende, and while lead ore; also near Nicholson’s gap. in the Blue Ridge, I’enn . 
and iir-or Sing Sing, N Y.; rwar New Brunswick, N. .1., in cre.-slals eodting llie red hli.ib 

If uhiunlant, blue malachite is a valuable ore; of copfs r. W lien gnjund to :ti*hf1pab 
pable jiowder, it forms a bine paint of a briglit tint; but M is oj' luile value as a pigmeni. 
on uijcounlol its liability lo turn grten. 


GBEEX MAlA.\Ciri'i’E. CypTui-cs \i_i.oakis. 

flemi-Prbmatic liabronenn'-Mnlacliilf, .w. UipiisniMncfJreHi iMal.irtija, ./aBiwwa- Cirwn Cnilum.ia 
of Copper. ifydi'oiwiHcarbgiiaic ofCoppur. .Mimiiiain i.'rfi-n. Aila-'Or/.. 

t 

Primary form, au oblique rhoml^ic prism: M : M=103'’ '12', 
P : fi (plane truncating the front lateral edge) =118^ 1 V. CUavav^o : 
basal, highly perfect; less distinct par|^cl to c. or the shorter diag- 
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onal. (Jompomid crystals-, composition of the second kind; par¬ 
allel with the obtuse lateral edge of the prism. 

Imperfect crystallizations, in fiiscicular groups ; —p * 

tuberose, bolryoidal, and slalactitic shapes, com- 
posedofdivcrging ftbres ; also fibrous; frequenfly 
granular, or earthy. 

Il.rrr3-5—1. G.=4*008, Haidinger. Lustre ad- 
atnantine, inefining to vitreous; fibrous varieties ^ 
have often a silky lustre, and others ai*e dull and 

earthy. *SVrea4* green^ paler than the color. Trans- _ l, 

lucent—subtransluccnt—opatpie. Fracture sub- p 
conchoidal, uneven. Seldom observed in crystals. 


('aiinioaihug^ .leconlhijr to Klaprollj, (Brit, ii, *287.) und V'tiu(iucli)», (Ilauy’s in,491.) 

<'nrl)onic iicid, Irit) 2r25 

O.wd ol'cgpjKT, ‘JO'.'i 7(1'00 

WiihT, 11*5=^100. K, 8*7.5-^100, V. 


Ik'fon- Uio Wowpipr, jt decrepitateg, bc«’«nnes black, and is partly converted into a black 
•'i-on.i. With borax, if fuses easily to a ilcep grc’en globule, anu utllrnatcly affords a bead 
• .I ri)[»|Hr. niSKolvi'swith «’tIcn’osceiicc In nitric acid. 

(bicii lu.d.irhitc ii»im 11 v aci*oii)p.inics llio other ores of copper. I’erfcct crystals are 
fpiile Kill' 'I'lii' ]ibr-*ns variety otMtnrs .ibund.tnlly in Siberia, at Che-^v in France, and 
in till- i;bf itiiiii* at Sandlod^e in Shetland ; the eoinjiaet occurs at Sehwatz in the Tyrol; 
.il-o al (’ouiwall. At the copper mines of Ni-schno T.iirdsk, bclonsrinw to M. Deinidoff, a 
bed of iu:.l.u;liite was not lon«r since opi-ned. which it was sapjKised would yield 1000 cwt. 
(I Ihi'' ore; and ainon^ the sjMxjmens iiianv ^\ere exce edinjjly splendid. 

Neat speeinif us oceiir with vitreous copjK r at Cheshiie, ('oniicctinit; at Schuyler’s 
mines, niid ^1ll! IkUit .it .New llrunswiek, New Jersey, where it is accoinp.-\nie(l with red 
«r.ppiT ore; Ix’twieii iVcwirfarket and Tanevfomi, Md., <‘:ist ol the Monoeacey: also in 
tile Calurfln iiKiinif.uns, Md.; in thi* Illiie Kidjre in Pnjn.sylvmiiu, near Nicholson’s (rap; 
near iMorjraiitown, IViiii., in iH’aiHifnl spcciuicus ; at the IVrkioinen lead mine ; and in 
abundance at l’ e I'ojipc r uimbs of Wisconsin, al iMincr.il Point, and elsewhere. 

(friTU mala» iiite Udiuit* of a high polish, and wluai in lar^re masses, is cut into tables, 
Miiift-lMives, yases. &c. Jt is tlic principal ore that is wotked for copper in tbc Wisconsin 


. MYSORIN. Cvi’RALI'S ITSCTS. 

Massive. 

G.=2*(i2. Soft. CWor blackish-browri, when pure; usually 
green or red, from mixture witli malachite and red oxyd of iron. 
AVac^wre conchoidal. 

i 'mn^mition, arcurdnig Vi Tliomson, Carbonic acid 10*70, oxyd of copptir, G0'7 j, per- 
uxyd of iron (iiicehunically mixed) 19-50, silica 2*10, loss 0*9r». 

tJives no water in a trlass tube. . • » 

Obs. Oeeiirs ut Mysore in Ilindostan. 

AL’lliClIAIjCITI']. CveR\I.l S ZINCIKERLS. 

Aiiricllalcil, Bvttffcr, \lviij, 41X'». tJieia OalaiiuHc, Vatrin- 

Fii neienbu cryslals forming drnsy incrustations ; also columnar 
ami granular. 

II.=2. Lustre pearly. ,Folor verdigris-green, 1’ransiuccnt. 
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Composition, according to Bottgw, 

Ojtyd of copper 28‘1920, oxyd of zinc 45'838S, carbonic acid l(i’0r>G0, water 9'9.'>05- - 

ioop57:i. 

Before the blowpipe, in a glass tube, gives out walri*, wliich Ims neillirr acid nor alka¬ 
line reaction, and the green crystals become brownisli-black. In the oxydation dame, the 
color liccoincs darker, brtdocs not fuse; in the reduction flame, forma a slag without 
melting, yellow while hot, and white on cooling. Witli borax and sidtof phosphorus, in- 
tumesces and aftbrds a grem glass. With equal quantities of soda and borax, becomes 
reduced, iitFording a globule of copper in a slag of zinc oxyd. 

Oas. Aurichalcite occurs at Ijoktcwsk, at the copper mine of Altai, where it is asso¬ 
ciated witli ealc spar and bn>wn iron ore, souielimes fonning a dru.sy covering upon 
these minerals: also near Kleoi>inski,'’(Patrin*s Green C'alaminc,) m drusy cavities. 

('HRYSOCOTiLA. AMoRnifs. ' 

Kipwliimlachilc. Eucliroin.iiir t>}ialiii''-A1!opJunr, M- t-opjvr-jjrc'eii SUico-t'ailnmateof t’opp»‘r, 
ThumtoH. 

Botryoidul and massive. 

H.~2—3. ,G.~2—2-23S. Lustre vitreoas, sliinino-, earthy. 
tSlreak white. Color emerald and pistachio-e;reen, passing into 
sky-blue; oftenbrown when impure. Translucent—opaque. Frac¬ 
ture couclioidal. Rather scctile ; translucent varieties brittle. 

Cnmpositiou, accordin'; to Kl.iproth, (Ik it. iv, 31.) John, and 'riiomson. 


Silica, 

20 

2M-.37 

2.v3l 

Oxyd of copper, 

.'»() 

•i;» 03 

o 1* Hi 

(kirliouic acid, 

C»7 

,3-00 

1I-9H 

W.iter, 

Sulphate ol lime. 

17 

1 7*r»o 

.’>•2.7 

—^lon. K. 

l-all--100, J. 

■ 


“ The great difFerene^' in (he jjro]K)rlion of carliouie. acid in tlwsc analyses, renders it pro- 
liable that the carlionate and silicate of copper aronoL elieniically coinbiiifd.** Thomson. 

Blackens ia the interior llaine ol the bl(iv%pipc on eli.trroul, without melting. WiUi 
l>oni.v It melts to a green gbi'SV gbibiile, mul ih partly rtibiced. 

Orb. Tlie same R}H5ciitJeu of thi:i mineral i>iten presents very different apjK'aranccs at 
its opiKjsitc parts: Ix'ing somi limes oi an earthy ap{>earance, fikc de('.oni{K>scd feldspar, in 
one part, and Iran.slucent and brittle on tlie oppo.«.ilc. The dilRircnce.s ol the several vari- 
tfir-' arc owing, more or Ics", to impiirilies. 

It aceonipanies other erijiper ores in ('oniwall; at Libethcn in Hungary; at Falken- 
htein and f^cliwatz in the 'I'yrol; in SibiTia, the Bannat, Thuringia, &.C. 

In Somrnervillc and Schviykr's mini s, New Jcr-scy, ut Morgantown, Pa., and at Wol- 
i'Oit*il!e, Conn.; chrysocolla occurs, aH->or.ijited with red copper ori', native copper, and 
green malachite; al.so with Himilar associated minerals and with brown iron ore in Nova 
Scotia, at the Basin of iiiine.ii. 

A Bimltc'ite of Copper i.s dcHe.ribcd by Bowen as investing the impure ores of*copper 
at the Sclm}rcr, Franklin, anti the Bndge.WHter mines, and also occurring in veins or 
ina.s.scs in llii! rock. 'I’lie color varies from mountain-grei-n to a deep bluish-green. Frac- 
tur<* uneven or somewhat concliOMlul. Brittle. Usually opaque and-duH, Bomrlimes 
tran.ilncent and vitreous in lustre. When [)owden*d and sliglilly heated in a platina 
crucible, it b» iwii'-.i rerldidi, and ffnally, willi more lie if, black. It consista, according 
to Beck, of Oxyd of copper 42 f»0, .silica 40-1)0, oxyd of iron P M), water and loss 16*00=^ 
100. A specimen li-om the, Bridgewater mine gave 37 i>ef cent, of silica. (I* C. Beck, 
Silliman's Journal, xxxvi, lii.) 
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DIOP'rASTi. (Wpiulus rhombohediius. 


R liombohedral Koipralii-Muluchltu, JIf. Kmerald Cupper. Achiriie. Bmaragdo Clialcit, ffr. 


Primary forint an obtuse rhombohedron ; R : 
R—126® 17'. Secondary form. fig. 118, a': a* 
=r95® 48', a'; a—132®^', a : a=i20®. Cleavage 
perfect, parallel wjth 11. 

H.—5. G.“3-278. Lustre vitreoiis—inclin¬ 
ing to resinous. Streak green. Color emerald- 
green ; also bliickish-green and verdigris-green, 
'rransparent—subtransincent; Fracture con- 
choidal, nneven. Brittle. 

|J.<5 romposUion Jins bocn determined very diflerently by differ¬ 
ent cbeiiiisls. It eontfiins, according to l/owitz, (Nova Acta 
Petrol). ^*”») VaiirjiK'lin. (tVnwsac Bull. J895, p. 19C,) and Hcks, 
(Mem. par Berfluer, ii, 9dt.) * 



()x\ d Ilf I’npjHT, 

Siliej. 

'N .lliT, 

(’.irlKinate uJ liiin’, 
MijMin.i, 

MaipiCMa, 


;)5 

2557 

4510 

3.3 

2H-57 

36-85 

12 

- 

11-52 

— 

12h5 

Lime, 3-.39 

— 

■ M ■ ■ 

2-36 


^100, L. ----96-99, V. ‘ 0*22^9'44, H. 


Uecrepitates in the blowpipe- flame, tiii^infi it yellowish-g;re6n; in the exterior flame it 
l)eennn-M blaek, and in the interior, red, but does not juelt. It fuses with borax, giving it a 
{•iren color, and liinilly is reduced. Insoluble in nitric, but soluble without effervescence 
in niuiiatii! acid. It acipiircs negative eleetricity by friction when insulated. 

OuB. l.)ioplu.se occiins disposed in well defined crystals on quartz, in the Kirghese 
Steppes of Sila ria, whence it was first brouglit by a Ihicliarian merchant, Acliir Mamed. 
It waanaiiu-d Vcbintc, alter thi.s merchant. It is said to occur at Retzbanya in Hungacy, 
associated m ifh electric calamine. 

The naqw dioptasc is jVo)ii.^id, through, and ’oirroftat, to oee. 


F.IJCIIROITE. CvPHALus bpkciobus. 


Eineruld Malnchilc, M- Eucliroitc, Sreitkavpt. 

Primary forr/ij a right rhombic prism ; M : M 
=117® 2(y. Secondary forniy P : ft=133° 56', 
e:rt=136®4', M ; i'=i21® 20'. Cleavage late- \ 
ral, distinct. Faces M vertically striat^. 

H.=3'75. G.=:3’3S9. Lnstre^ vitreous. ifjM 

Streak pale apple-green. Color bright emerald- 
green. Transparent—translucent. Doubly re¬ 
fracts distinctly. Fracture small conchoidal— ^ 
uneven. Rather brittle. 

• 

Ctmpu^awn, according to Dr. Turner, (.ScJiweig. .hilnh. .xv, 23.3,) 






Oxyd of copper. 
Arsenic acid, 
Wafer. 


47-8.S 

3302 

I8-80=99-6< 
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In llic matrass, it losrs water, ami Ix'coinrs \i ll>m i>.ii-irrr('n and tri.d)li‘. (loiifed on 
cluirroal to a rrrtaiii point, it is n'duced m an lii''laii1 uilli a Kind id drlli»}*r.dlon. Inning 
a ^lobuli; of nuilleablo Copper, witii wliilc inetaiUc paHielw <lis>.'nnnaU'd tlnon^iionl tlie 
rims'!, wliich volatilize with the coiitiuuanct' of tlie heat. 

Ohs. U occurs in qiiart/ose uiiea at fdhctlK n in Iliiiiiiarv, in iTyst.ils of ennsid- 
frahle si/e, having inuel# resemblunee to diopta^e. Its name is dcrivi’d Ijoin cox^pou, 
heautiful oilor. 

' \ 

« 

AFHANKSITK. Cvj'rai.ls .vci(*ti)mi s. 

Diniomotis lliiLroiK'me-M.iliK'liili', .1/. .-V:p>loinnitd tlabroneine-MnlacInto, Utml. H.uIiRtcil Arioular 
iMivenirf, ./am. StrahN i/., Wt/Jf. ('iiivre .\r.«icfilnl«! Ki'nitt're, U. (.’’iiivr*-.\r.“eiiiaii' rii t'ristn Ulioin- 
boiiltii.-Obtiqne. I,ify- iSiuihk-nkiiptVr, Siilciocliali'it, Hr. 


/P 



Prwianj forruy an acuto oblique rhombic prism; 
, \ M : iVI—5(1 , 1* : Af—So'. ^Secoiidunj Joroiy M : M 

!• j =121P : a“99^ a(V. Cleavni^ e basal, highly 
* i perfect. 

! ! 31 I fl.—2-5 -3*0. O.—*1'192. iMslrc of face P 

M pearly. Streak verdisri.s-grecn. f.'o/or chirk ver- 

' difrris-tfrecn, incliniH'r to l)liie ; also dark blue. Sub- 
I \ ' tiansliiceiit. Xot very brittle. 


/ 


A 

ft 


s.' 


(JomiitmliOH. aceoidjinr to {’!u n«'vi\ anti Ku li.>.d'-‘hi. 


Ox\d of coppi'r, .'jll fi.') 

Arsenic acnl. .’lOdM) .'I'l-'-O 

Water, Ki-OO-MHI. C. :1 -.m HM). it: 

It deflagrates before the blovvpijie, fuses re.idily, .uid emits aisenutal timas. 

Ofls. It occurs only lit (‘onnMill. uilhoih«-r s•lh^o| coppi r. Tin- erv»(jils usimlly 
pre!5t*nt a verj’ tlurk blue color ancl linlllanl lustre, hut are rarely reconiii/ahle. iH-ing aggre¬ 
gated in diverging groups, or di'-iioied in tMreinclv miiiuLe iiuhviduaU, in euviliesof 
ijuartz. Hence the name afihaiiritifct from ’a<i',nvn<;, umiiiiiii/ral. 


EULVrrE. (JveilALI.S tONCEM’RU f s. 


Mojioi"raonH • MalacJntc, jM. Hydrous .‘‘ub-biseMiid.arsi'inale of Copper, Thomson- . 

Occurs in mauirnillalcd crystalline groups, consftiii^ of concen¬ 
tric coats of a Ilijrous structure, and presouting rough surfaces, 
arising from the terminations of very minute ciyslals. The layers, 
which are themselves very compaot, are ol'len easily sepaftible. 
3’hey sometimes present indistinct traces of what appears to be a 
rectangular cleavage. ® 

lI.=4-.5 — .5. Cjr.“4*043. Jaxistrc almost dull, slightly resinous. 

Streak green, p:iler than the color. Color a fine emerald-green, 
slightly inclining to grass-green. Subtransluccnl—nearly opaque. 
Brittle. 


CompoxU'ou, accordingV) Dr. 'I'uriier, flliil. 3I,ig. !»d m i. iv, l.'il, 


Oxyd f»j I'oppcT, 
AiM-nic acid. 
Alnmin.1, 

Water, 


11 
1-77 

.Atll. -I(Ml 



HARYTlNliA, 


• 2n 


Oijs. I‘:nnac occurs sissociutod with other sirsenatis nl copper, iu the cotmty of J.ini- 
iTick, In liuid. It was first described hy IlHidingcr, and named from £riw, in allusion to 
its oc«:urriiig in Ireland. 

TilltOdONITK. CYJ’im.ns iiEcrANot u s. * 

l*riNriiaiir l.iiri<(»ue-Maluc.lutQ,;J!.'. PrHiii.'ific OJjvHiifft, or hpiilieular ‘‘ojiiur Jam r)ctaheftrHl 
Ai4i«‘iiiai(; of I'opiMT. Linmiiierz, Hern. J^inwrikupler, Jlaus. I'uivn; Arseulai,\ Oriuertrt obtus, W. 

Primary form, a rhombic prism ; M : 

*Vcco//.//f/ry ^orm, ii: 59'. Cleavage ^ 

lateral, btU obtained witli difficulty.* Granular ! 
varieties occur, but arc rare. j 

H.—2—2-5.* IJoiirnon ; 2-925, Tlai- 

dinger. J^u.^tre vitreous, iiicliiiing to resinous. 

SlreaJc and Color sky-blue -verdigris-green. 

Fractvrt imperfectly conchoidal, uneven. Im- 
Ijcrfectly scctile. 


45 


n. 






Cnmpri-iihuii, occordiM'X to Chftievix. «>■ y<l of copper 10. arsenic acid 11. water 3.">—OS. 
An analy^ir- hy(d some pure i rystals, Ihouijh nns.«1isfaelf>rv, us lie stales, on 
sMM'oiiiit ol lh ' sm.ill «jii!inlny employ’d, gt\cs a vcr\ difleient com|H)sijIon ; .aecordiug lo 
limt, il etmsi:.N ol Oxyd ol eop]Kr 3(1-11), m-'Cnic acid 4.3-.30, water 

Itelriie the blowpipe it loses its i <.lor niid hriiii''p:irciirv, omits arsenir.nl fumrs, and he- 
eohu v .1 hl.u'k. Nooriu. Cf m .lIUii;; soitu5 white nw’talhe «rlohnl<‘s. Willi lionix, i( 

.illonls j •xn-i M alohule. iind undeiiToe.s a p;niial reduction. Dissolves in niinc acid With¬ 
out cdeixc '•ei nei. 

Oils <’r\>i:iU nj ihis miiieial have occ.iM<'n;tll\ bcin obseived an inch indiamfler; 
iisu.illv ihey .ne sm.dl. It ()ccij»-s, a-^oeiateil with various o^e^ of copjicr, pvrifes, 

.III 1 ipMH/. .i! lli.il <»inliiiui and llnel lhut),in ('uiitwall; aUo in minute er 3 -siaUal 
llen<-ji*^i-imd 111 lliiM'rary. 

I’.'^CtlDtl-iMALAt’ill’l'J''. CvpBvij s iieMMiKimre. 

Ihimi iiriMii.ui ay.lomif-.Miil.qeJiiiP, Jl/. IVUnidtii-OtivenUr. PhOr-phaU* of Ci.pucr. Hydrous Plioy 
ptintf nr CnpiK-i 

Primary fonn, jin oblique rhombic pristn ; 

M ; AI-"3^ ■' 5l'/. Secondary form, P : e=90'^, 

M : M—J f tlic supplement of 3S° 5(V, 

M : e~l09^ 28'. Cleavage in indistinct Ira- // 
cos parallel to e or the shorter diagonal; also /' , 

it is stated parallel to P, Imperfect crystal- 
lizalions: reniform shiq^es and massive, in¬ 
distinctly fibrous, and having a driTsy surface, i 

11.1^4 5—5. G.—l'20o. Lustre udamau- ^ -- 
line, inclining to vitreous. tSirea/c green, a little paler than the 
color. Color emerald,, verdigris, or blackish-green, often darker 
at the surface. Translucent—subtranslncenl. Fracture small 

conchoidal—nnoven. Brittle. 




o 


M 


v^- 




M 


111 


rrj//</M»xS7//.o/, .!( couiin;; to Kl.ijHolh. . Ik’U. in, ‘i(H.^ mil.* Liimi, ( \iin. PJiil. -ht >=•' 


Oxyd ol cojijK i-. 
1‘liosplioric Acid, 
W.ltci, 


(iS-ia f)2-S47 

.‘hVn.'i Cl 1^7 

- [MW, 1\. I. 
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Fuses readily in llio blowpipe flame, to a small vesicular mctalloidiil globule. DiSKotve.> 
witliout cffenTScence in nitric acid ;-mon) readily if heated. 

Obs. Pseudo-malachite occurs in veins traversing gruy-waeke slate at Rh<*inbrcitcn- 
bach, near Bonn, on tlie Rhine, and is associated witli quartz and other ores of chopper. 
The massive vari^ is met witli at Libctlien in Hungary. 

LIBETHENITE. C^yprau's dvstomi s. 

Uiprtamatlc Olive-Maiachlio, Jl/. Prismatic OMvenite. Phnsiiliateof CupiN-i. tl 3 rdrt)n'l)lplinsp)iau; 
of Copper, Tk 0 «i. Culvre Phosphate, If. Phosphatisclicr Olivcnchalcir,//r. Khlit. 

Primarif forniy a ri^ht rlicmbic prism ; M : M 
=95'^ 2\ Secondary form^ a: a (over the apex) 
=111° 58'. Cleavage very indistinct parallel to 
M and a. 

II.=4. G.-3-G—3*8. Lustre resinous. Streak 
olive-green. Color olive-green, generally dark. 
Sublransluceiit. Fracture conohoidal—uneven. 
Brittle. 

Composition, according to Berthier, (Ann. des Mines, viii, .331,) 

Phosplmric acid, 

Oxyd of (y>p|)er, ()3'5) 

Water, • r4--..t00 

On the first impression of the heal of the blmvpijjc, it fuses to a biou-ni'h globule, which, 
by further action, acquires a reddish-gray color and metallic lustre, .md ultimately yitdds 
at its centre, a globule of metallic copficr. 

Obr. It occurs in cavities in quartz, associated with copper pyrites at liibethcn, ncai 
Neusohl, in Hungary; also in smallquanUtio.4 near(tunuislukc in (Vinjual). 

Kuhn has analyzed a phosphate of copper (Ann. der J*har. xxxiv, from Hir.Hch- 
berg in Russian Voigtlknd, consisting of Oxyd of copju'r 71‘73 , phosphoric acid 20*H7, 
water 7*40. It occurs in nodules comjwscd of concentric fibrous coals, ami resembles 
malachite in color. It is associated with brown iron stone in veins of quartz. 



OLIVENITE. CvrRAM s acktlmiis. 

Prismatic Ollve-Malachlte, .V. Aciculor Olivcnilc. Prismatic ArseniiiU! ol Toppfir, iiAunton., Pris¬ 
matic Oilven On*. Olivenit, L> 

Primary fbrm^ a right rhombic prism; M ; M 
V =110° 50'. Secondary form^ P : a=136° 15', 

M : c=124° 35'. Cleavage in traces paraUel to 
Mm M and a, the former a liillc the most distinct. 

Imperfect crystallizations: globular and reni- 
forra shapes, indistinctly columnar, iibresstraight 
and divergent, rarely promiscuous; also librous, curved lamejlar 
ail4 granular. 

H,=3. G.=4-2809, Bournon ; 4*166, Richardson. L^w/re ’ada- 
'inantine—vitreous; of some fibrous varieties, pearly. Streak 
olive-green—brown. Color various .shades of olive-groeii, passing 
into leek-, siskin-, pistachio-, and blackish-green ; also liver-, and 
wood-brown. Substraiisparent—opaque. Fractutk when observ¬ 
able, conchoidal—uneven. Brittle. 
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CnnipoBilion, according to Kobell, (Pogg. xviii. 249,) and Richardson, fThom. Min. 
i. 614,) 


Arsenic acid, 
Oxyd of copper, 
Water, 

Ph<MphoiTO acid, 


36*71 

56*43 

3*50 

3*36=.100, K. 


39*0 

56-2 

3*9 

^-—100, R. 


Remaioim^tercd before the blowpipe alone, but on, charcoal it fuses with a kihd of 
deflagratio^f^d yields a white me^llic globule, which, as it cools, becomes covered with 
a lied scoria< It uissolvcs in nitiic acid. 

Oss. The crystallized varieties occur; disposed on, or co&ting cavities of quartz, at the 
Cornwall mines ; also in inferior specimens at Aldton Moor. Wood arsanate, is a term 
which has been applied to a variety presenting a soft vclvcl-hkc surface, and a light 
siskin or grc<*niali -gray color, having an earthy textuh:, unt^ a radiated or fibrous structure. 
It is pccCdW to Cornwall. 


\ • ATACAMITE. I/Ypraltis bxhalans. ^ 

t 

PlinaatOlda] flabroneme-Malacbite, M. Hcxmurlate of Copper, Thomton. Smaragdochalcite, 

\ • 

'' Primary /orm^ a right rhombic prism; M : M=107° '10'. Sec¬ 
ondary /orm.f, a re^itangiilar octahedron, common with the minute 
crystals ; also liighly modihed rectangular prisms. Cleavage basal, 
perfect; lateral, less distinct. 

H.--2-5—3. *G.=4'43. adamantine—vitreous. Streak 

appl c-grocn. Color various shades of green, sometimes blackish- 
green. Transluceni—subtranslucent. 


Composition, according to Proust, (Ann. dc Chim. xxxii, 49,) and Klaproth, (Beit, iii, 200,) 

I Oxyd of copper, 76*.595. 73*0 

Muriatid acid,' 10.631^ lO'l 

. Water, 12*767=100. P. 16-9=100, K. 

Tinges the blow'pipc flame a bright green or* blue, and gives off fumes of muriatic acid; 
on charcoals the copper is reduced to the metallic state. 

Obs. This species was originally found |p the state of sand in the Atacama desert, 
bctwnw Chill und Peru. It is said to occur also at Remolinos, in Chili, and in veins in 
tha-dhtncf'of Tarapa'ca. It also invests sohieof the lavas of Vesuvius, being formed 
by the action of the volcano; Schwafzenberg in Saxony, is another retried loq^ty. 

It is ground up in .Chili, and sold under the name of Arsenilloy as a powder icr letters. 
« 

COPPER MICA. CvrRALua fouacf.us. 


Rhmnbohedrnl F.iich]orft>Malachlte, M- Prismatic Copper Mica, .7. RhomboldaV Arsenate of Copper, 
P. Kupfer Ullminer, IF. and y.. Terbydrous Diarscaaiu of Cupper, TAum. Kupferpiiyllit, &r. 



Primary form, an acute rhombohedron ; -R: R=68° 45'. Sec¬ 
ondary form, R: a=:108° 4(K Cleavage _ _ 

highly perfect parallel to the plane a, which ^_ 

is sometimes striated in triangular direc- / iA \ a,, 
tions. It is said'also to occur nuissive. 

H.=2. G.=2*6488, Bournon. Lz/sfre of a,*pearly; of the other 
faces, vitreonit,^ Streak somewhat paler than the color. Color 
emerald or grass-green. Fracture scarcely observable. Seclile. 

38 
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C'omponlion, accordiiig^ to Vauqueltn uiid (’hcncvbti 

Oxyd of ooppcr, '• 3il 

Arsenic acid, 4.{ 

• Water, 17=^9, V. 


r)8 

21»100, C. 


It drcrcpitates in the l^wpipe flame, loses its color and tninsparcncy, emits arsenical 
iiiincs, and fuses to a black globule, after fonning a black spongy scoria. > , 

Oae. 'nic copper mines of Tingtang, Garland and Wheal Uni^<l^' Redruth, 

are its principal localities in Cornwall. Ivis stated to l^avc^bccn pbserveo.iMl^ute ciya- 
tala at Herrengrund ill Hnngury. • ^ 


COPPER FROTH. CvraALus dechepitanb. 

Prlitnatlc Kuchlore-Malftcliitc, M. Ciipiiforous ratnminc, P. Zinc IIy<lraf6 (.’uprifere, Levf^ Kup- 
fer^chaiioj. ('opin'r ctciinuiii, and liydruua tjub blsesquiurbCiUate of Coppui^ Thom. Bopi^lone- 
PliuriuaciiMdorni'. Kupapliritc. ^ ' 

Primary form^ a right rhombic prism. Secondary fofm^ the 
prininry,Villi the acute lateral edges trtiiicatcd. Cleavagt basal, 
perfect. Surface M with Iiorizontal striaj. ' • 

H.-l—1*5. (t.-3II9S. fjvslrc of P, pearly; of other fa^i 
vitreous. *SV/c«/i; a little paler lhau the color. Color pule apple- 
green and verdigris-green, inclining to t.ky-blue. Trauslnceiit— 
subtranslncont. Fracture not observable. Very sectile. Thin 
lamina) flexible.. 


Composition, according to Knbcll, (Pogg. xviii, 253,) 


Falkensteln, Tyrol. 





Arsniic acid, 
Oxyd of ropjicr, 
Water, 

Cariionatc of liinc, 


2501 

43-H8 

17-46 

13-65=100 


2r>-:i6(i 

43-<i(>0 

19^524 

lll5U=i--=l00 


Decrepitates briskly in the blowpipe flame, throwing off fine fragments which tinge the 
flame green, blackens, and fuses to a strcl-gra^' globule, not crystalline on its surface. 
On chrircoal, it emits moisture quietly, and after a long conlinuancc the bloii^iipe heat, 
swells a little fnmi the extrication of the vapor of arsenic. With soda, an unperfectly fluid 
nia<:s is obtained, wliirh contains a w-hilc metallic nucleus. 

Ons. 'I'his mineral usually occurs in the cavjtic.s of calamine, calc spar, or quprtz, 
uccompanied by ogicr ores oi copper, appearing in small aggregated and diverging filtttHia 
groups of a p:ili-*grren color, and possessing u delicate silky lustre. It has observed 
in the Banmit; at l.ibf thon in Hungary; Ncrz-schinsk in Siberia; Schwartz. In the Tl^iol; 
Soalficld in Thuringia; and at Matlock in Derbyshire. 


CONDURRITE. 




Massive; compact or earthy. 

Soft. ■ O.—5 20. Color brownish-black, or inclining tp blue, 
flat conchoidal. 


'X';^bmpo8Uion. Arsenic acid 2058, oxyd of copper G.^-78, wat!^,9'64. • - 

In tt glass lube, it yi- Ids water and a cry.stallized Mibliinato of arsenic acid. On char¬ 
coal it is reduced to an arsenate of copper. 

One. Occurs at the Cohdurm mine In Cornwall, England, associated with other-ores 
Q^fiopper. 
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BROCHANTITE. Cypralus brociiantunub. 

Prismatic Pystome-Malachlte, Af. Brocliantlt, Lcojr, Ann. of Phil, viit, 341, Ug4. Konigine. 

Primary fort^i a right rhombic 
]irism : 2(V. Secondary 

form, 48° SO', a : a (over P) = 

117^, a : d (adjacent planes) ==150° 30', 

P:a=104° 45'. Surface M blackish* 
an‘d dull. Cleavage lateral, in traces. * 

ri,==:3-5—4. • G.=3-7—3-8. Lvstre 
vitreoUE^.^ Color emerald-green, 'rransparent. 

Coijipbii^i(ht, according to Children, (Ann. of Phil. Sd ser. viii, 2U.) Sulphuric acid, 
oxyd 01 cdppcr, mid a little silica, or alumina. It di.ssolvcs in muriatic acid, and blaekcns 
be» 7 B the blowpipe, without fu^n|T. 

A.tliinprol from Ketzbanya, in llungary. analyzed by G. Mafynns, of Berlin, appears to 
be eloMly allied to this species, lie obtained for its coniiiositirui, 2!^ulphuric acid 17*41^6, 
oxyd of copper, 6t)*‘J35, water ll*U17, oxyd of tin 3*145, oxyd of lead 1*048. With this 
species mimt also lx* united the Konigine, of Ixivy. 

Obb. It occurs in small but well defined er^’stals, with malachite and native copper, at 
Kathcrinenbur^ in {Siberia. Tlie Konigine was found at the same locality. 

Brochantitc was named by. Levy in honor of Brocliaiit de Villicrs. 



VOLBORTHITE. Cyptwlus vanadiferi’b. 
nulletldof (he Imp, Ac. Scl. ofSt. Peteriburg, iv, \o. S. 

In small aggregated globules. Scratches calc spar. 

G.=3*55. Lvstre vitreous. Color olive-green. Streak clear 
yellowish-green, nearly yellow. Thin splinters, transparent—trans¬ 
lucent. 

• 

In a gloss lube before the blpw'piiw it .gives off some water, and blackens, without further 
chan^ On charboal it fuses readily without Intunluscenco, and finally forms a graphite¬ 
like ^g, lyhich does not fuse to a globule. Afibrds a chrome-green globule wkh borax. 
With salt of pho.sphorus and a li^c of tlic mineral, on platlna. it forms a pearl, which is 
yclW^ in the oxydatidn flame, and green in the reduction flame. It is a vanadate of copper. 

Obs. •VollMjrtliitc was first discovered by Volbortli, with cnpjKir ores, in the collection of 
Dr. Rauch, and is supposed to have come from the ipiuce between I\lia8k and Katbarincn- 
berg. -T 


BEAUMONTITE. 

NaUvo crenated bydrosincate of‘Cbpper, Jacktent SUlimaa’s Jour, xxxvli, 39s. 

Amorphous, looking like clay. Soft. Color bright blue, Jjecon?e ■ 
green on exposure. 

Conpo»ition, according to Jackson, Silica 21*0, oxyd of copfer 46*8, crcnic acid 15*8, 
water lO'O, alumina ^d oxyd of iron 4*4, carbonic acid 2*0.= 10U. Appears to be a me¬ 
chanical mixture of iHlicate and crenate of ewper, with some alumina and iron. 

Obb. This species waa^detcctcd by Dr; C. T. Jackson among some copper ores from the 
i^hessy copper mines in l^ncb, and named in honor of Ihof. L. EUede A^auniont 
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DESClttFTlVE MIN^IBALOGY. 


VEIiVRT C OPPFR ORE 


C utvre Vtlout6, Lny KupfcrRaimnt«rz 

Occurs in spherical 2:lobules or in druses consistingofi^rt deli¬ 
cate fibres, and having an appearance like velvet. CoroT'^j^ smalt- 
blue. Lush e pearly. 

Ob8 It occurs spxnnjjl^ at MoldJvia in the Bannat, coating the civiticfl of aneartlw 
oxyd of iron According to Brooke, it contains silica, oxyd of copper, sulphuric aoid, 
and oxyd ol zinc 


Nit KEfi GREFN Nk c\li b pH4sini 


Diarsenato of Nickel rhom ^lckeIdlk(r ind NlckilbhjUiti gf the Germaru 


In capillary crystals , also massive 

Soft Color fine apple gieen. Streak greenish-white Frac¬ 
ture uneven, or earthy 


Com/iosUton, according to Bcrtliicr, (Ann de Ch rl dc Ph xm» 5b) 


Arsenic acid, 
Oxydtif nickel, 
Water, 

Oxyd of rob ilt, 


AllrmoDt 

368 
362 
21 > 

2 3*100 


Dl|kcn 9 in color before th( Mom pipe Ofi charcoal it gives out the odor of arsenic, and 
m the inner flame of th« bloMpipc >ulds d mctillic button 
Obs It occurs on wink nicktl it Allctiinnt in Oiuphiny* andis supported to result ftom 
thr decomposition ot this on dso at Kimhilorf m ir S iiifWld, iml *it Rcichclsdorf If 
has bccnoccjsjonilly obstrvid associated aitli copper mckd m tlic (ohslf mint at flial 
ham, Conrici heut 


TRANIC OCHRE TJranaiub ochraceus 

Earthy and pulverulent Color sulplmr-yellow, citron-yellow to 
brownish or reddish-yellow. When gently heated, it becomes or¬ 
ange yellow 

It IS believed to h* Oxyd of uranium, combined sometimes with carbonic acid It dis 
solves in tcid, yielding a ydlow solution, suhich affords a brown precipitate with prossiato 
jpotash 

^ It accompanies pitchblende in Cornwall and in Bohemia At the CalUaglon tin 

•sdae, Corowdl), it hisbren observed m masses of considerable size, wh«^ were free 
flon carbonic acid It i^ found ppanngly Mith Cfilunibitc and uranite at the Feld^mr 
quany near MidAetown, Ct 
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URANITE. Uranai ub quADRATirit 

Pyramidal Euchloro-Molathito, M Pyramidal Uramti*, 7 Vnii Mica rupiwphosDhate of Ura¬ 
nium,/Aon ('iialcollie Urauglimmur, Urauuxyd ,//om Uraue OzydA, if Uranpbyliit. 

Primary form^ a right square prism. 
iS'econdffw^ simitar to figs. 52 and 5‘d, PI. 

I; als'o'*^e annexed figure, P : e=145® 

32', P : ^iszUiP 40', P ; e"z=137o KV, P : 
e'"=l 11° 60 ; P: a'=:134°, l^hiilips. Cleav¬ 
age parallel to P highly perfect; traces of c. 

Surface P smqpth, IVliough. 

LvMre of P pcaily, of other faces ada¬ 
mantine. Traiisp.irpnl — subtidiislurcnt. 

Fracture not observable. Scctile. Lanu- 
nce brittle and no! flexible. In this respect this mineral difler&from 
groi^-varieties of mica, which it sometimes resembles. 

Var 1 URANITE V4n cuurrnis 
LimeUraoite KalkUranite 

H.=2—2-5. G.^*05—3 19. Color citron to sulphur-yellow. 

Com-poaxiv} ncpording to Ber/< Uus, (K V Ac II lh23, p 174,) 

Phosphonc acid, 1196 

Ox> d of uianiuiu, 64 03 

Luno, 5 97 

Watd, 15 04=100 

Fusc<i, before the Mowpipi, to a blackish hkc pj(ch>blendc 

Obs Uranitc is lound with, other ores ol uronimn, hsbociatcd with bilTOr, till, and 
iron ores 

This aimer >1 was discovered by M Chdmpeau at St Sjniphorien, near Autun, in 
veins passing through gianitc It dlsQ is found near Liiiiogcb and ilsewhcre. „ 

It occurs sparingly at tin Middletoun hldbpar (]iiamcs, assented nitli columbite-and 
pit(hbhnd(, in minute tabular (lystols, and tbm scalea of light green and lemon-yellow 
colors; albo in minute crystals at Chesterfield, Mass., on tho qinit/ or albite, and some- 
tunes m the red centres of tourm dines, where it was detected by Mr. Teschemacher 
The colors are straw-yellow and hght-gru'u 

Var 2. CHALCOLITE. Var rupRULais. 

Chalcoim-Oran glimmer, VT. Copper Uraulte 

H.=2—2*5. G.=3’5—3*6. Color emerald and grass-green, and 
sometimes leek, apple, and siskin-green. IStreak somewhat paler 
than the color. 

Cempontumi according to BerzeUus, (K.'V. Ac. H. 1823, p. 174,) 

Phosphoric acid, 1462 15 57 

Oxyd of urannuii, 6252 6031 

Qxjd of copper, 812 * 844 

Wattr, 14 74*100 15*05*9937 

Poses before the blovnnpc to a black mass, coloring the flame blmsh-green Giies with 
borax a green glass, tAwh becomes reddish-tmiwn in tin reduction flame 

Oss. Gunnis laknbkinerly affiirded splendid crystallizition'? ot this specje-i. and alw 
riiieroft md Wheal Ihiller, near Rednith m <*omnaII 
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DESCRtPTIVE MINERALOGY. 


CARBOJI^f^TE OF SILVER. Aroentalus cinereus. 




Massive, aikl incrusting, or earthy. Very soft. weak or 

earthy. Color ash-gray to black. 


Compotitioni Oxyd of silver 84‘Otl, cariK> 9 ic acid 16'(K)~100. Eaail 
0)w. Oecors with other ores of silver at Wolfach in Baden, and at 
Mexica 



)it6rce in 



ORDER III; CERATINEA. 


HORN SILVER Ceratus cubicub. 

I^OiiSbMdrei Pcari'Kp^te, Muriate of Slher. Clilorldof Silver. UomerZf Wern-, tfoff. Horn' 
uMIra ItAua. Argent Muriate, H. « 


Primary form^ the cube. Secondary forrns^ fi^s. 2, .3, 4, 5, 6, 
7, Ph 1. ■ Cleavage none. Imperfect crystallizations^ usually 
massive; rarely colniiinar, or bent columnar; often in cnists. 

H.=l—1-5. G.=5*552. Lustre resiiious, passing into adaman¬ 
tine. Streak shining. Cdlor 'pearl-gray, passing into lavender, 
and violet-blue; also into grayish-, yellowish*, and greenish-white, 
and into siskin-, asparagus-, pistachipr,,and leek-green. Becomes 
brown on exposiHe. Translucent—feebly snbtransiucent. Frac- 
ture vaoic or less perfectly conchhidal. Sectile. * , 


CompoBtHon, according to Klaproth) (Beit i, 139, and iv, 10,) 


Silver, 

Muriatic acid, 
Oxyd' of iron, 
Altimina, 
Sulphuric acid, 


Saxony. 

67-7r> 

27:>0 • 

COO 

1-75 

0-25=103*25 


Poru. 

76 

24 


=100 


Fuses in tho fiaine of the candle, with an emission of fumes of muriatic acid. On 
charcoal it is easU^ reduced; and if- rubbed with a plate^of moistened zinc or iron, the 
surface of' zinc or iron becomes covered with a Uiin- film of metallic silver. Not soluble 
ill nitric acid nr water. 

Gas. silver occurs in vejns of clay slate, accompanying other ores of silver, and 

usuany o^y in the higher parts of thegr veins. It has also been observed with ocliiwus 
varieties of hr^n iron ore.;. ako with’'scverd copper ores, calc spar, heavy spar, dt-o. 

The largett masses, and particularly those^ a jpwn color, are brought’from 
Mcftco, where ii^Mcurs with native silver. IK C^iilt it is'tho most abundant ore of wvtir*; 
At Chanaveillo i^edns one to two inches t^ek not uncommon, consisting of stalaOti^ . 
forms and «)ncrction8. The veins often contain a nucleus of native silver. It a'os for¬ 
merly obtained in the Saxon mining districts of J[ohanngeorge^stadt and Freiberg, but is 
now rare. A ma58,.wei|^mg six and three quarter pounds, from this locality, is now in 
the Zwingor coUcctioii, m Dresden. It also oecurs in Siberia; at Kiwgaborg m Norway; 
UlOomwvI, and at Hudgoet in Biitarmj: at Andreasberg in the Hartz, an earthy 

variety is met with, the Germans, B&t^nnUchen, which, according to Klaproth, 

conti^ ^ver 24:64, snsric 67*08. 

Horn silver, when foufta in largo quantify, is valuable as an ore of silver. 
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DESCRIPTIVE MINERALOGY. 


KIDIC SILVER rrRA1!««tOLIACBUtt 
VauquelMy Vnn de Cb et dt Pb zxiXi 90 


Structure foliatecl 

Soft. Lustre resinous. Streak scnu-metallic. Co^white- 
yellowish-green. Tiauslucent Plates flexible. 


According to expiriments ^ auquclint 4t contains s)]\cr^ had, uoq^jodine, and 
sulphur • 

Before the blowj pi on cbnr( 1 it lu‘«es inimcdiiti!\ prodm iMpir which tmgfs 
the flame ol i hrif vi ;!< t color ind ifl ndin.; sonic ibiiit s of siht r 

Oba Iodic siKtr occurs in tlun ciins m stt ititi it Ahutidon mir Mazapil* m 
Mexico It wns first rccogiu/ d 1)^ V luquelin, unon^ some spicimciis winch M Joaqih 
Tabdiy brought Iroin tint lounti^ 


BROMIC SILVER CiRvaisvrtiim 


Broznid ofSiher Berthitr^ dcM ii 4(h ser p o26 16fi) 


Plata verde */ the 


Primary foiWi the regular octahedron Occuife in small c6»i- 
cretioos, and rarely in ciy&lals, geneially green without and bright 
yellow within 


Compontum icrordins; to Birthicf Sil\rrS75 biomim 12 "5 

Ob 8 Occurs with o her silvi r ores m tlu distnctof Plitrros M( M( o, aP the mine of 
^an Onofre stunUdi Iroin /1 nctap tssoentid with thlorid of silvrrand car 

bonatc of hid, dso it OhanaTtillo, Chili, with chiond of silver^ also at fludgoet m 
finlaor^, with horn silver 


HORN Ut^TCKSILVER ( i R\n s m cDBATia 



P/numdal Pearl Kerntc Jlf Afiinitc of Vircury Oichlurilof Mircurv Aom NnUTb Calmet, 
Uitd (tilorquccluilbcr Uuciksilb rli( mirz 

« 

Pnmary /brw, a right square prism iS'pc- 
ondaiy fotMi M ^ J J5 , M e—168^^, M e' 
^129^ 32', e d 120-* 5' Cleavage loteral, 
indistinct. Also in crystalline coats, and gran- 
ulai * 

H 1 —2. G ^6 182, ITaidmger. Lustre 
adaiiiantiiie. Streak white. Color yellawish 
gray, or a^h gray, also grayish and yoltowish-white, 'translu¬ 
cent—subtidnslucent. I'mcture conchoidal Sectile. 

Comwntion, arcordmg to Klipmtli Oxyd ol imrcury 76, inunatic itid 1^4,itilj^unc 
7 D Artiflr 1 il r alomi 1 is z.ompos( d ol mi rc ury 1 2, and chlormc 14 88 
jM^en pun, It is intirdv voUtili/od kfore thi blowpipe, on charroaJ, olid it is thttt dia 
““**Hlhcd from the prt (f din r spt i its It is invilubh in water 

j. 'I’hib miner U IS of M/Ti rarer occurrcnci tliiii horn Mlvcr Itt pnncipal locality 
ifllosrhclla'hdsberg m DtiixiwntH, where it occurs coding the cavitiCR of a feTrugmous 
ganguc arisoiiated with imnabtr Tht crystals ui oflon l^gc and w 1 11 dt fined, it has 
also bcf n (libi rved at th< tpucksilvcr lAines of Idria in ( prmola, at Almadm in Spain, and 
at Harzowitz in Bohemia 

IODIC MERCURY 

la particles of a reddiib-hrown color on sdemd of merou^, A^tl|aneo«‘Dtt Rio. 



ORDER IV. OSMERINEA. 


HALLOYLITE. Hvoaolds cehinus. 

■ 

HiUojdte, Bfrtkier, Ann* de Cb. et de Ph. xxzli, 333, and Ann. dca Mlnca, 3d wr. ix, 500. YnesiU', 

i?/!v6mpact, and having the aspect of steatite.* 

yields to the nail, and maybe polished by.it. G.=l*8—2*1. 
Lustre waxy. Streak white.* Color whiter generally with a 
bluish tint. -Subtranslucent. Fracture conchoidal, i^e that of 
wax. Adheres to the tongue. When small pieces Sl'e put in 
water,*. they become transparent^ like hydrophane; air is disen¬ 
gaged, and they increase in weight. 

Cotfipotitiorti according .to Berthior, 


Silica, 

Alumina, 

Water, 


Llq;e. 

39*5 

34*0 

2S-5=.100 


Bayonne. 

46-7 

S6‘9 

160=99-6 


When joined, it Iosco one fourth of its weight, and becomes milk-white. It is readily 
difesoTved by dulphimc acid, which unites wiUi the alumina, and' leaves the in a 

g^tinous state. ' • ' 

•Offl. 'Occurswith ores of zinc, iron, and lead, near Liege and Nanmr. Also at 
Housecha, near Bayonne. It was first d^ribed by Berber, and named in complihient 
to its discoverer, M. Omalius d’ Halloy. According to Brongniart, it results the 
decoxupoflition of graphic granite. 

The Lenxinite of John, from Kail in the Eifdd, in Prussia, the Severite of Dufour, 
fromtSt Sever in France, apd the PkoUriUt which appears in the form of soil nacreous 
scaiea of a white color, from the coal fonua^n of Fins in the pep of Allicr, in France, 
are sinular compounds with the above, and' may be mere varieties. Pholeritet accord¬ 
ing to GdiQemin, consists of ^oa 41*65, alumina 43*35, water 15 00. 


' ' KOLLY KITE. Hydaolus aAOIl.UFOAM18. 

i« J V 

Aln^^e Hydrate BOieifdre, Zcay* ■ Hydrous TrlsHlcate of Alumina, Them- 

Massive; resembliiig cfay in its general appearance. 

Light and H. sometimes as high as 3. ^ Lustre of the 

sarface'of fraefere' yitreqnsi, >Oolor snow-white. '^^Translucent— 
opatjae. Adhen^lP the Itongiia/ . %idly soils the fingers.. Frac- 

ture^eT^'fm ‘’r. 

39 



DESCRIPTIVE mineralogy. 

CompMiUorit accoirding to Klaproth, (Beit 257,} aQ<d Berthier, (Ann des AL, u, 476,) 

. Schemnitz Eaqunre 

. Siliv^a, 14 

Al{bnina, 45 44 5 

Water, 42:^101, K 4Q^lOO,B 

Bdbra the blowpipe it remains unaltered When calcined, it gives oft muGh water, sqv- 
arates into colum^ masses, like starch, and loses weight, it then absorb Vinter w^ 
a slight noise, and become partly transparent Dissolves without effervescesee m nitnc 
acid, formmg a s*ilme magma without crystals 

Oas llus species was discovered by M Lt hdvre, on the mouittain of Eaqncrte, in the 
Frebch Pyrenees It was afterwards riound m tiio shaft of St^hanus, impfllpbyry at 
hchemmtz m Hung iry 

I SCARBROITD Hroaoi m ApuasRaha 

Massive. G=148. Without (7o/or pure white. Frac¬ 

ture (onchoidal Odor aigillaceous wher breethed on. Highly 
adhesive to moist surfaces, admits of being poiisbed by th^ ncal. 
When immersed in water, it does not become translucent, neither 
does It fall to pieces, but it incr/^ases m weight. 

Coffiposttton, acccu’dmg to Vernon, Alummae 42 75, silica 7 90, water 48 $5, pwmd of 
iron 0 80=-100 

Obs. It oedhrs between lamins of ozyd of iron, m a calcareous rock on (he coast of 
ScarboroogK 

PVRARGILLITE Hvorolus i yrosuicos 
JV brdcKftia/d, Tahresliencht, 1833, p 174 

Massive; occasionally presenting the form of a four-sided prism, 
with truncated angles or beveled edges, frequently traversea with 
minute chlorite particles Color partly black and shining, pr bluish 
and dull. Emrts an argillaceous odor. 

ComfoaiUorit according to Nordenskiold, Silica 43 93, alumina 28 93, oxyd of iron 5 ^0, 
magnesia with a htUc oxyd of manganese 2 9, potash 105, soda 185, water 15 47=^9 43 
It 18 entirely soluble m mtuc acid 

Obs Occun m gramte near H^mgfors m Finland It was named as aboYO 'Nor- 
df'nskiold, on account bf its argillaceous odor when heated, from jKre, and 
clay 


ROSITE Hvdrolus robbvs 


Ho<.oUiui, Sttsnhtre, K Yet A« Handl t 1840 -Poa llv, S88, and tvl, 170 

/ 

In small grains, without crystallization, H.=2*5. G.=2'72— 
Color red,—faint rose-red to browoish-^red; the former more 
i^mlbon. Subiransparent. Fracture splintery, and m the larger 
gmiks somewhat foliated, with the surface of fracture, shining. 

Compomtion, accordiggSo Svanberg, 

Silica 44*901, nhimma 34 lOG, peroxyd of inm 0 688, peroxydef zfiHnganeee 0191, pot¬ 
ash 6 638, soda a trace, hme 3 592, magneeoa ^>448, water &b39«s99*476 Hie red 6o)sr 
of Ute mineral is suj^ioBed by Svanberg to be ^te to ^ manganese. 

Befbaw Uwblowpipe in a mdtrass it givA off water and bepoojnpl eolA)e«» |n the ibr- 
cepe, ^un splinten rose, but do not form a glbbule D!|^ves m bmx withinttimeseenee, 
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.^BMSRINEA. 

abwly of ^osphoroa and readily in soda, the quantity of wbidh flux may be in* 

create witboola^tm^ the fusibility. With oobalt, affords a d&rk blue * 

sOsa Roaite u^diMeminated tb gfrains through a limestone m i!$bdermatUand, containing 
spinels. Itis similar to amphodebte in composition, but differs m Wdness and action be- 
tore the. bUwpipe. The name alludes to its rose color. 

Sranbew dorabes another mineral allied to Roslto, if no^ identical with it, fiom the 
granite of Tanaberg in Sudermanland, which, has been considered aiuphodelite. He n^es 
It PolyariiU. It oocun in lar^ grams than Roaite, or in foliated masses with a pe^y 
lustre on t^oleavageaur&ce. Hatdnes8=4. Colorless, red, and BomehTnes violet fu¬ 
ture, tranapSiuency, ^cifie gravity, and action with acids and the blowpipe^ same as Ro- 
site. Cow^oattwn, 

Silientf 128| alomiAa 35*115, perozyd of ilon^*d61, orotoxyd of mangancso a trace, 
potash 0*734, lime ^*547, magnesia 1*4^, water 5‘292>^99’205. 


* ALliOPHANE. Htdrolus TincTua 

^amiBOChroibatlc Opallne>Al]ofaiane, M. Riemannite. 

‘Renifbrm and massive*; sometimes presenting traces o'f crystalli- 
^Rtioi^ on the surface; occasionally almost pulverulent. 

^> ‘‘H.3=3. G.=t*862—1 *889. Lustre vitreous, or resinous; splen¬ 
dent and waxy internally. Streak while, Co2or pale-blue ; some¬ 
times green, brown, or yellow. ’Translucent. l>Vacture con- 
choidal and shining. Very brittle. 

Con^oHtutn, ac^rding to Stromeycr, (Gilbert’s Annal^, Hy, ISO,) Walchnqr, (Schweig. 
J. zliz, 154,) andBertlver, (Ann. d^ Mines, 1836, iz, 499,) 


Alumina, 

32-202 

38*76 

Traosparent variety. PulvsralCBt variety 
29*2 34*2 

Silica, 

21-922 

24*11 

21*9 

26-3 

Water, 

41*301 

35*75 

44*2 

38-0 

Garb, of c<^per, 

3-058 

Ox. copper, 2*33 

Mixed clay, 4*7 

1*5 

lime, 

0^30 

. ■■ 

Sqtoh. of lime, 
Hyd. perox. iron, 

0*517 

0*270= 

= 100 , s, - 

=100-95, W.-=100,R 

-=100, B. 


‘The heat of the blowpipe speedily deprives it of its color, and renders it opaque and pul- 
yemlent, producing at the same time some intumescence, and tuigmg the flame green. It 
does not Thse per se, but with borax melts readily to a transparent and nearly colo^ss glass. 
Pbrms a ^y with acids. « 

Ajlo{^ane ocean lining irregular cavities in a kind of marl, at Saalfeld in Ihu- 
ridgia, at Schneeberg in Saxon;^ and elsewhere. The specimens analyzed by Berthier, 
occur obnodantly in the chalk of J^uvsaa, France; they present a honey-yellow colbr. It 
was first observed by Messrs. Ri^ann and Roepert, and hence has be^ called Rteman- 
nite. Hiyivst analysis and descripUon were made by Hoflman and Stromeycr, m 1816. 

‘ Hie name alk^hane is derived from dXXor, otAer, and fa(via, to appear ; in dlusKni to 
ito change of appearance under the blowpipe. 


• CIMOUTE. 

Massive, earthy. 

Veiy soft G.«w9*18—4M)0. Lustre of streak greasy. Color white, g^yish. 

CompoHtion, accordiiv to Kl&pxoth, Silica)53, alumina 23, peroxydofiron l‘2Sf watM*. 

Infusible. Not act^ on by tlte aci^' It is a doubtful species. 

Oss. OccUTB at CimoUs on the island Argentiera, in the Grecian Archipelago. 

NONTRONITE. 

Aan. de Ch. xzxvf^ BfrUto*. 

Structurelike'day. 'Color pale-straw or cinary-ycIlow,greenish. 
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Ojj^aque. tender. - Affords an odor wh«n.breathe^op. 

Flattens ani^.^^^s l^mpy under the pestle. Polished by finOtioii. 

CofnpMitdm^ ayflrtowg to.Bcrthicr. Silica 44s peroxyd of ijroR 39. jMomma, 3^, magnraa 
2*1} water 18‘T, linnierscd m wdteri it disengages air', becoinea subt^ducent, 

and ihcfea^ in wsght slightly heated, it Loses its water,' and assumes the. wfer of red 
oxyd of iron. It la eea^y acted on by muriatic acid, and, in port, is gelatiiiizeilf G&teined, 
it becomes sensibly magnetic. ' , . 

Obs.. Occurs in rcniform masses, seldom larger than the fist, among the ntariganeso, in 
Nontron, department of Dordogne, in France. . ' ' 

j^ingui^e of Ijconhard. Massive. Jiuatre sli^tly resinous. ^Streak lighto than the 
color. Color sfskin and oil'-green. Docs not a<mcre to tlie tongue, ’and emits' a feeble 
argiU^CMUs odor when stru^. Sxtremely soft, resembling new m'ade soap. 

It 5 ^ntaijih, according to Kcrslen, Silica 3^*9, oxyd of iron 35*6, alulnina 1*8, magpesa 
0’45/i^yd of manganese 0tl4; water 25*10, (Schweig. J. Ixvi, 9.) 



OIBBSITE. ' HTgaARGiLLus 6iBii8iA.vt;& 

I. 

Ttirrep, New York Med and Pbys. J. No. 1. p. 68. 








Stalactitic or small mammillary. Stnicture, more or less distiuef- 
ly fibrous, the fibres radiating from a central line. 

H.=3—3-5. G.=2*091, Thomson ; 2-4, Torrey; 2*305. Beck. Lus¬ 
tre faint. Streak white. Co^or grayish, or greenish-white. Trans¬ 
lucent. > ■ 


Composition, according to Dr. l^orrey, (New York Med. and Phya Jouni. i, 68,1 Alu¬ 
mina &4'8, water 34*7. Or.‘Thomson gives the following'composition os the tMult of 
Ills analysis, which may have been obtained from a Jess pure specimen: Alumina 54*91, 
water 33*60, silica 8*73, peroxyd of iron 3*93s=101*l'7T ^ 

ObA it has been found in small quantities in a bed of brown iron 't>re at Richmond, 
Mass., whom it was iirst discovered by l>r. Emmons; also at Lcnox,^aa8., pX the cktTO 
mine in Union Vale, Duchess Co., N. Y., on hematite, and in Orange Co., N.' Y* Ou 
one Bj^cnaen of Gibbsite, Prof. Ilitohcock has observed tufts of dclioatc needles, which 
he believes to be crystals of Gibbsito. (Rep. Gcol. Mass. p. 585.) 

This species waff^amed in honor of Col Gcorge'Gibbs. 

Hydrarpillite. The f^drargillite of Rose (Pogg. xlviii, 564,1839) is allied to this 
species, r/om trials by. Rose, it is supposed to m a hydrate of alumina with a metp 
trace of lime. The following are its characters :—Primary formt a hexpget^ prism; 
secondary^ the prism with the lateral edges replaced. M, vertically striated; -P, smooth. 
Cleacage, parallel with P, perfect. li.=^5-^. Lustre of P, pearly; of Jh® lateral 
planes, weak vitreous. *Cutorf faint reddish-white. Translucent; in thm spIinteB tradb- 
parent . ' i • 

AfToruH a fine blue color with cobalt Alone bofi)ce the blowpipe it whitens, but is infu¬ 
sible. Yields water when heate.d in a glass tube. 

llydrargillite was discovered by Lissensko, in the Schischimskian Mountains, near 
Slatoust. The ^;ciroen examined by Rose con^tci^ mostly, of magnetic iron, throiqh 
which the hydrargUlite was disseminated. The larger crystals Mtrerd ftom 1 to 2 tines 


FINITE. Stylus hzxaoomus. 

' XhptofMbedibl Beipendae-S^ Plolte, IVenur. .Ukax^k^sn. 

hjxa^nal Jiriatm. Sdcoi^ty /ti^ the'prih 
maiy vr\m its lateral edges truncated or beveled^; diten the bevel- 



OdllERXfVEA. 


305 ^ 


ment is so fei extended as to produce twelve-sided pdsnw^ Cleavage 
indistinct,. ' / ■ ; , ; 

H,:?=!2;2r6. Gr.=t2-7575, C. G. Gmelin, a variety fron^ St; Pardouit; 
2-7S2, HMdinger, crystalliz^ specimen from Prance. ,XMs<re re¬ 
sinous, itVclining to pearly; gljslening. StreakSfhke, 'Cofor gray, 

grayish-^^n; or brown. Opaque. Fracture uneven.^ 

' » .*•. * 

CompoH^ont ac«ordhi^ to GmeUn, (Jahresb. v, 218,) • 

St Patdooz. 

55-9W 
25-480 
7.894 
0^386 
5-j512 

Magiie^a, witii man^nese, 3-760 

Water, l*410=a:l(T0’406 

. . * * 
Bdfofe'the blowpipd it whitens and fuses on the edges, but does not^melti Witii Vbraz, 
after a continued blasts it yields a transpareht gloSule, colored iron.* 

A' Tariety^nvm Sai^ny is ^tirely unalterable before the blowpipe.’ It also diffen in 
(K^o^lKMition, containing, according to Klaproth, Silica 29*5, alumina 63*75, and oiyd of' 
iron 6*75. * No distinction has bcm notic^, however, in their forms. 

Osa This species was distinguished by Werner, and named from the Pini gallery ih 
the Schneeb^ mines, where it was first discovered. 

It occurs imbedded in decomposed feldspar-porphy^, at the Fuy-de-Dome in Auvergne; 
in granite, at Schneeherg in ^xony; at Unsenz in the Tyrol; and in primitive rocks 
in Cornwall and Aberdeenshire. The Finite of Lancaster, Mtiss., may prove od analyms 
to be one of the three species following Killinite. 

' * . ' 

KILUNITE. 

# 

« 

Perltomous Pierosmlne-Steadte, M- • 


-Silica, 

Alumina, 

Potash, 

Soda, 

Feroi^d of iron, 


'Occurs in irregular thin crystals, apparently rectangular prisms; 
also in crystal li'ne masses. 

G.=2*65—2'75. Lustre vitreous, weak! Streak yel¬ 
lowish-white. Color greenish-gray, often tinged brown by oxya of 
iron, or from decomposition. Faintly translucent. 


Coptpotit^n, wcQrding to Barker, Lehunt, and Blythe, 

Siliea,. • 52*49 49*08 

Alumiiiti, 24*50 . 30*60 

Pbtash, - . 5*00 - . 6*72 

Water, ' 5*00 10-00 

Pft}tQx.iiou, • i>49 , • 2*27 

Lime, —^ 0*68 ■ 

Magnesia, with mang. ——. 1*08, 


47*925 

ai04i 

6*063 

10*000 

2*328 

0*724 

0-459 


Antoz. manganese', 


0*75««90’24, B. 


100*43, L. 1*265^*795, BL 


FAflliUNlTE. SihfLVB acnoroHus. ' 

, « 

Trlci^te, Jf. Tifoklsiae, P., Pahluoltc, HUinfffn 

Ocouts m ^ix^'^bd^isms. C/eavt^e, basal, perfect , 

G.==2*6'^2*^. LufSp'e ..resinpus or vitreous. Screak 
grtqi^a!*whi^.' . gr^, pAssixig. into dorkrbrown imd blacjc. 
Opatjue. 
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to Hisaiger c^d Wachtmeisterj' <K. V. Ad. H. 1897^ IV l^i) 

* ' Cry^;TenttNffTfc-' 

•'• • .46-79 44-60 • „ ^ ‘ 


A himmW. 

M«||pQ«llf^ 

Ftx^:^ of ^n, 
Ozy4 ^ manganese, 
Water, 


29-73 
2*97 
5-01 
0*43 

13-50=^101-43, H. 


3010 
:6-75 
3-86 
•2-24 

9-35=^6-00, W. 


WachtmeUter detected also 1*35 of Ume and 1*98 of potash and soda, with a' trace of 
4|nr\e acid. le 

Beibre the blowpipe it becomes gray, and thinnest edges fuse. It dissolTes slowly 
with, borax, yieldinjg a glass sligh^ covered with iron. 

Oia It occurs m the mine of Eric^ Matts, near Fahlun, in Swc(len, w^re it is found 
bo& jnadsive and crystallized, imbedded in chlorite slate, and associated with coppeapy- 
ri^, gal^, and dichroite. The crystals, from their liigUy perfect cleavage, almost in* 
▼aziamy break in parallel position with the slate, and thus present only sections of their 
form, * . « . 

The Hjfdrout iolite of BonsdhrfT aj>proaches Fahlunlte in r ompbsition. It occoif in 
nfodihed sufsided prisms of a greemsh-brown or dark olive-g^n'color, foliatedvpuaUei 
whh the base; H.=a3’75: it consists of Silica 45-05, alumina>30*05, magnesia 
'pliAto^d of iron 5*30, i^ater 10*60=100. It occurs with iolite at Aba 


CHLOROPHYLLITE. Stylus foliacbub. 


Eimarklte, Erdmaiia, Jabresb. 1841, p. 174. Cbloropbyllite, Jiukiont 1st Ao.Geol. Rep. of N. Hamp- 
ritlre, p. ISS. -finite. . ' 


Occurs in six and twelve-sided prisms. Highly foliated .parallel 
to the base of the prism; sometimes also a prismatic cleavage 
more or less distinct. 

H. of basal plane 1*5—2; the lateral edges will scratch apatite. 
G.=2;705, Jackson; 2*709, Erdmann. Lustre of basal,plane, 
pearly; of lateral, pearly or greasy to imperfectly vitreous. Color 
green or greenish, greenish-brown—dai^ olive-green., Translu¬ 
cent to subtransl'ucent. Folia neither flexible nor elastic'f brittle. 
( 



ntiont according to Jackson, (communicated to the author,) and Elrdmann, 
1841,174,) 

Ksmarkitt, Brevig.' 


Silica, • 

Alumina, 

• Magnesia, 

Protoxyd of iron, 
Protoxyd of manganese, 
Water, 


Ckt^ropkj/lliU- 

.45-20 45-9J ^ 

27*60 . 32-08 

9-60 ' 10-32 ■ 

8-24 3-83 

4-08 ^ 0-41 . ^ 

3-60=98-32^ J. 5-49=98-10, E. 


Tncef-of phosphoric acid were detected in the chlorrahyllitc. ‘ 

This mineral is closely allied to the hydrous iolite of l^nsdorff, but eqntaing Ian water, 
liiko that,'it is found nssociated with iolite. Yields Water before the blowpipe) and 
becomes bh^h-^y, but fuses only on the edges. With c^^rbonato bt soda, cfTervescencc 
t^^^iplaee, and an opaque grcenildi enamel is formed, which becomes darker, green in 
‘I^^Qmng ffame. " • 

'Oaa. CuorophylUte is usually associated with iolite in granite, and appeals to p^eed 
ftom die alteration of iolite. It often forms thin folia inte&minatpd with plates m idite 
in the hpx^nq] prisms 3f this mineral, And sometimes ajmears ttf gfeduata into iolito. 

Jackson occurs abundantly in lar^.prinniTO ftnd talndar crystals 
at NwPs miub'-ih Unity, Maine, associated with hcsnbleMe rocks conUuning k'on end 
coMvjjTntoiL-'Thesqnwntinertt} ocean witiiioUteat Had^m,Cenneetie^ 
ben cum'Fthifo. -TSm Esmarkite of Erdmann is found'^‘^gremto'-nBW Bravig in 
NoiWay. 



OSHCVRIITEA. 


3or 


The ChloRq^Uite, mvcn tlhe epeciee hy Dr. Jackson, is d«Dv^4kBm vAsMor, 
green, and and alludes to its stroetuxe and color. The liaibSiySstkite was 

prepo^y ^illij^ated to a Viricty of Dadiolite. ‘ • • 

It is pn^^^that iMth the hydrous ioUte*^ BonsdorflT and chkniM^^- have iod- 
ceeded front^the aheratioDi of loUtoi and the hexagonal, forms tho crystali^esent may have 
been deriyed- ftom the orirind telite, instead of the actual; crystalliiation of the 
hydrous n&ie^. Glgantwte, Fimte, and Fahlunite) may also be altered' fonna ot othdr 
minerals,'and''pi^babfy. of i^ite. 

V 

' • GIGANTOUTE. 

r , 

Ol^tolitc, tATorieiukiSldTrolU'lFaektMeuter, A)gg. zlv, 55&S.Jahrfi8b. xix, 3S5. 

Primfiry fornix a hexagonal prism. Secondary^ a twelve-sided 
pri^. Cleavage parallel with the base and sid^ of the prinia^; 
that with the base perfect and showing a thin foliaceous strubtuie. 

H. about 3-5; of the basal surface=2. G.=2‘862—2*878. Lus¬ 
tre betw^h vitreous and waxy, and approaching submetallic.. Cd2or 
gf^eQi&h to dark-steel-gray. . . ' 

* r 

Cetnpoeition, according to Wachtmeieter, . ■- 

SiCca 46*37, alumina 35*10, perozyd of iron 15*60,'magnesia 3*6Q, protOCTd of manga¬ 
nese 0*89, potash 3*70, soda 1*30, fluorine a trace, water with'ammoma 6*W»l0l*56. 

Fuses readily before the blowpipe, with some intumescence, to a shining light-greenish 
slag, whijch docs noUfonn a glwule. With borax and salt ^ phosphorus, melU 'slowly 
and with,difficulty to a clear ^ass. 

Oia. . Gigantoute was found at Toqpcla in Finland, in a micaceous gneissoid granite. 
The Aame'^udes to the large groups of crystals. It is allied to Fabmnite and also to 
chkm^yllite, but is less distincQy foliated than the latter. . 


AGALMATOLITE. 


Ui)(IeaTtMeGlyphine-Steacite, Jif. Figure Stone. Bfltbteln. and X,. ^Kordte. Lardite. FsfO* 
dUe. Me Grapblque, H. 

Massive; structure sometimes slaty 

H,==2; yields to the nail. G.=2*816, Klaproth; 2*895, T^dm- 
sori, ■ Lustre \i^y, nearly dull. Streak white qr grayish-white, 
soraewhaf*shining. Color white,'greenish, graym, yellowish, 
brownish; rarely also pink and mottled. Subtranslucent—nearly 
opaqhe. '-^f^acfwre coarse splintery. Sectile. Feel greasy. 


Ctmpptftion, according to Vau^elin, (Ann. de Ch. xUx, 83,) Klaproth, (Bat v, 19,) 
John, YAW of PhiL iv, 314,) and ^omaon, (Min. i, 343,) 


Silica, 

56 

55 

Alumina, 

39 

33 


S 


Protox. iron, 

1 

0*5 

I^otox. mang. 


— 

Fbtash, 

.. 7. 

7 

Water, 

5.V. ‘ 

3,K. 


55 

51*5 

49*816 

30 

33*5 

39-596 

1*75 

3*9 

6-doo 

1 

1*75 

.1*500 

frdoe.. 

1*3 

— ■ 

835 

6*0 

6*800 . 

5*5, J. 

' 5*13, J. 

5*5, T. 


Hie specimens analyzed bg the above cbemists were* from China. Klaproth obtained 
very nearly the saroe.ronlt with a specimen fraQ^Nagyag. e - 
Htdger (Zeitedu 183.7, a 1) found the su^ and alumina in tte proportion 

of81 to85. ». ■ V T u fl\ 

j^ac^snioder baa-analyieda figure etmia frt^. Chitu, (Erdnwme Jouiu x^> ^ 
and foundit to^mag^ei^i (siUcate of magnfuae' wifli 3 per cent, of water,) aAdaluett. 
to emn^et tale. 
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Hie ChiMe‘ WMU to use both a magnesian and aluminous stone for th^ carving.'?, 
and neithet^^i^jpP|iMy unmizOd ohetnical opmpionn^. ^ . 

B^ore tluM||n|n|Mit wfaitenst but is inibsiblc. With boraxj it affords atolbrless g]^- 
li^iissqlvetm'W^m.eulphuric acid, leaving a siliceous residue. 

Obs. Agfbii£w^ occurs principally in China, where it is aarved into grotesque 
images or pago^^ andr:Kimney-piece ornaments. It Is fotmd also at' Nagyag m Tran- 
sylvanto; inllbrway aqd Wales, in less characteristic varieties. ' 


PYRALLOLITE. Ophitis triclinatiw. 


^^ii|uto-pri 


smaUc PlcrosminS'Steatite, JV, 


Pyrallollte, Jiforicn$kivld- 


TersiUctite or Magnesia, Thom. 


Primary /orwi, an oblique rhomboidal prism; P;M=140°49', 
““ . T=94 o 36'. Secondary fornty tlie primary with the obtuse 
W edges replaced. Cleavage distinct parallel to M and T ; 
also in the direction of i. Usually granular u?assive. 

H.=r=3*5—-4. G.=2-655—2-594. Z/Ws/ra duil, sometimes slight- 

fe ‘es^nous. ^/reaA: white. Color white, sometimes greehish. 
translucent—opRque. Fracture earthy. 


" Qompotition, according to Nordcnskiold, (Schwedg. J. xxxi, 38G,) 


Silica, 

56-62 

Magnesia, 

23-38 

Alumina, 

3-38 • 

I/ime, 

Protoxyd of mang. 

5-58 

0-99 

Perox. of iron, 

0-09 

Water, 

Bitumen and loss, 

• s-.se 

6-38=100 


Before the blowpipe, it becomes first black, then white again; afterwards it intamesees. 
and melts on the edges to a white enamel. With borax, it yields a transparent glas.'?. 
With soda, it fuses easite to a yellowish*grcen transparent glass. With biphosphate of 
soda, there is a slight effervescence, but fasten is obtained with greet difhciilty. 

Obs. The onl^ known locality of pyraltelite is at Storgord in the parish of Pargas, in 
Finland, where it ocenrs in a liinc.stone bed, with feldspar, pyro^^cne, scupnlite, moroxib', 
and sphene. It was discovered by Count Steinhdl, and first described and analy^d by 
Nordenskibld. Its name.is from die Greek irvp,/re, aAXor, other, hQof,9tone, in alluaion 
to the change of color it experiences before ^ blowpipe. ' , 

HYDROUS SILICATE OF MAGNESIA. • 


There are several compounds which may come under the above gtineral ngBte*, whose 
titles to the rank of species are not fully determined. Tb^.ure as follow: 

Sea Foam, call^ also Meerfchteum, and Magnesite. "The specimen fronri Qouloni' 
miers, tidrty miles cast of'Paris, analyzed by Berthicr, was soft, impressible by the nail; 
had a smooth and unctuous feel, and a grayish^white, and occasionally slightly reddish 
color; when immersed ip water, it imlriwd it rettoily, and increased in bulk, aM^finally 
focmed a soft paste, without plasticity, similar to jelly. Compoaitim, SUica 5^ magnesia 
iM, water ^0-1, alumina 1-4. When heated, it joses its grayish or reddisli tint, and bc> 
'canM*:^ute. ^ ^ * 

Mkersehaum of Thomson. It occurs at Eski Schehcr in Natolia, in a large fissure six 
feet wide in calcareous earth. Lustre dull. Color white. Opaque. FVaefurc 

fine, eart^. Surface %iootli. Comp^iion, Silica 42, magnes^ 30*5, water 23, lime 
2*3, alnmuSia with a trace of manganese 23=99-8. Heated, it givM but water and a fetid 
odor, ^ipoomcv^iasd imd perfectly white. It employed for the manufacture ofihe ll^la 
of ^^d Un^B airports a monastery of Dorises, .estaldMhddwijjir 

whm a n dog. 'IHto workmen assert inat it grows again in the &sun^gad pun^^i^f 
up lilw froth. 
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Qinnci^a, of Bcrthiov* it dbweminftte^ ^ limestone depoti^j^iyM^pc {ugn Me- 

bua in F^ooei beyond the village of Qtloecj* It ik m light 

bit'color It removed by heat» which at the same lime e^^l^M|Er.i 
twHt Smeo 9>it magmtm 19» protoxvd of iron 8» water 17^:98. Strtau aB|litrate93bi(is 
dissolve •Mb qmgneiia aiid,inmrana leave the tUict m & geiatinoue 

iff ^e^uii ($ V. Ac. H 1840.) Soft and earthy%ke mpertchdum Compo^ 

ntion, adj^dmg {o Berlin, Silica 51 55, magnesia 33 72, prot6zyd of manganese 1 b2, 
protoxyd of iron 0 69, alumina 0 30, water 12 32 Thib » the meerschaum of LongbanS' 
hyttan The name la dcnved from a^f>o(,/oam 

^ • SERPENTINE. Opiujis coMHONia 

riiunatkJSt.rppntine.BteelitP, M Ilydroai BeSQtUailicate of Magnesia, Tkam HarraoUte of A*iU 
rattiSUlimaii's Jour iy, m Deweyiiie./'inmaar O^ircr, Ophitis, rrCraaiK* Talcum SerpeotlQum, 
Picroltte, KaanKMn Ualtlmonte, Gymiuie, /'A 0111 Kyptioiiu, 

Primary formj a right rectangular prism. 

<SWconj!/ar^ Jorm^ M : e'=131®’14J', e': e'= 

82<27', M : e=rll5o 44', m • fc'=133'' 68', a : a 
=5106*^*26', The forms, figs. 70, 74, and 80, 

Plhte II, have been observed at Rossi'e, N. Y., 

(Beck.) Cleavage indistinct parallel to m and 
c'» apparent only m a strong light. Usually 
massive ; also fibrous and foliate^. 

H.=3—4. .G.=:2-507 ; 2*591, Thomson. 

Lustre resinouS—greasy , low degrees of in¬ 
tensity. iSVredit"white, slightly sliming. Color 
lefek-green mid blacKish-green ; occasionally, oil and siskin-greeii ; 
none bright. On exposure, it often becomes yellowish gray Tiaiis- 
luceiit—opaque. i'Vacfure conchoidal or splintery. Seclile, 



.actne forms of usbestus ilfaimohfeia afoliatcd variety, olb n otlight shades of 
gPP B B* tod BomcUnic^ greenish- or bluish-white, consisting of Uun brittle lamine, oilcn 
scpdiAbIc The KyplioUU of Brcitbaupt is probably a vancty of marmoUte or fob* 
attp serptntuie 

Much of the so-called Kti eliit of this country, if not all, is a fbliated serpenfine, as sta¬ 
ted by B p^, difTering ftom marmolite only in its grcatir compactness, the lamms being 
not sepaiwc. The Westchester and Richmond Vo. varieties analyzed by Bock, arc of this 
kmd; a specimen fh>m ZobliUs, (given under Kerobte, ac one of it foreign localities,) an- 
aljced w namiiieliberg's labo^t^, proved to be nearly identical in compusiUon with the 
aemotine m which it was found. 

Composition, according U l^chnell, (K V Ac. H. 1826, p 175,) Hmngrr, (Afhand 
IV, 341,) Mosandw, (K. V Ac. H. 1625, p 227,) Stromeyer, (Untersuch 365,) Vaniuem, 
(J. Aci ScL Phil. Ill,) Shepard, Beck, (Mm N Y., p. 280,) tod Jackson, (SUL, J. zazvut, 

I9d») 


»ee, 

Magnesia 

Alumina, 


4t 58 
4241 

trace 


Proiezyd of ffooi Ifrl? 
fiDfSook acid, r38 

iwi < 


11*29 

9983.1. 


Fnrfsas, 


Fahtun 

FaUun. 

41*95 

43 07 

4064 

4037 


0*50 

037 

w 0*25 

2*22 
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—— 
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Colorless 1 
Wermtana 

• 4234 

Ptcnhtt, 
Wermland. 

41 660 

4420 

37159 


• 0*18 

4046 
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3247 

12*38 

14733 
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Proto;K.of iroij,-^ 
Wateit\* IJ 


ir Mamoliu: LameUar.; Serpentine J^hlc: 

BBKHm Rlolim.Co.,N:-Y. Weftcb.Co.,N; Y. ViaMt 
fe/ 42'®^ ■ ’ il-nn . 40-50 . 45-80.i., 

40-00'- 


• Ctfb.ao.0‘87 
. M6 


16-11. 


lUolim.oo., M 

: 4H0 
41-26' 
trace „ 
3-39 
F^x. -1-85. 
13-50 


40-50 . 45-80.i. 

S8^'/ 'aa‘4^ 

traca - ■^•«7-60” 

21 - 00 *; ^" 7 * 70 ''' 


99-85, Shep. 99-96, V. 100-00, B. ’ 99:50, B. 98-54, J. 

^ISrpcntinc gives ofl’ water and becomes brownisli-rcd Iwforv the blowiiipo, but fuses on)}' 
on the cd^cs. The serpentiue tnarblc analyzed by Jackson has a hardness c^aal to lc-ld> 
sp&r. It isai-rock, and not a sintplc mineral y 

Hiomewi's BaUnmrite JVIag.xxuvIOl, 1843)'is identical with picrolite* QymniU- 
(Fj^ 'Mag. xxii, 191) is an impure 8eri)entinc'firom the Bare Hills, Md. The interKhaum 
o/^berg and Sala, Sw’cdctf, is u soO earthy serpentine resembling meerschaum in external 
appearance. K. V.Ac. H. 1810.) The Sehdlerudcr aaht nt, (Schilley asbestus,) a 

,fibrous miniral fami Ueichcn.stein, cohmsIs, according to Kobell, of Silica43-50, magnesia 
40*00? protoxyd of iron 2-08, watec 13-80, alumina 0*403=99*78, and is allied to serpentine. 

0^ Scrr»entinc often constitutes mountain masses, mostly m primary regions. Mixed 
wj&'^rbonatc of lime, it forms verd antitiue marf/lc,'which occurs often in extensive beds* 
j^^^vhromatc of iron i.8 often disseminated through serpentine, giving it a mottled appedt- 
ance^* somewhat sinnlaf tothe skin of a snake, whence the name, serpenftne-or ophite. ' 

Dark.green opaque Crystals of serpentine occur in (lie Fassa voftey, Tyrol. They have 
been considered pscudomorphs ; and M.. A. Quenstedl has suggested probable reasons for 
believing them pseudo-crystals of .-chrysolite, (aec § 45.) llic finest precious serpentines 
come iiom Fahhm and (lulsjo.in Sweden, the Isle of Man, the ncigfh^drhood of Portsoy in 
Aberdd^shirc, ('orsica, Siberia, and Saxony. CVjininun serpentific occurs at Lizaid’s 
Point in Cornwall, and many other places. 

In the United Slates, precious serpentine, of u light-green color, occo^.at ^^rillipstbwn 
In the Highlands, N. Y.: also at Fort Henry, Essex Co.; at Antwerp, Jefferson da,. in 


mens; in Ccmiwall, Monroe, and Warwick, Orange Ca, sometimes in largo cmtals at 
W'arwick; and from Richmond to New Brighton, Richmond Ooontyv In Almssachu- 
setts, line at Newburyport; at Blandford with Spliiller spar, a;td the mannolite .ya- 
ricu; also at Westfield, Middleiield, Ijynnfield, Newburyport, and elscwheis. Hi M^e, 
at Dccr Isle. In Vermout, ^ New Fane, &c. In Khodc Island, at Newport • In-G^. 
necticiil, near New Haven, at tlie verd antique quanies. In New Jersey, at HobcAten, 
with Brucite, iQagnesitc, &c., and the msrroolite variety ; also at Prahki^t and Bnmn. 
In Maryland, a^Coopto.wn, Harford Ca, with Diallago; also in the north part of CccilCo. 
In Pennsylvania at Cheknut Hill. _ -V^ v, ■ 

Serpentine admits of a h^gh polish, and iqayhe turned in a lathe, and is eiQ' 

ployed as a material for ornaments, vases, boxes, See. At Zoblitz in Saxony, BayrefUth, 
and in Franconia, several hundred persons arc employed in this manufoctur^ 
tique marble is clouded witli green cd various shades, and is a beantiAil matcimfiemh^ 
and ornamental in-door work. Exposed to the weather, it wears uneven, owing to ha on- 
equal hardness, and soon loses Its polished suifacc. 

As scipentine'rock is often an intimate mixture of serpentine with other nffifoeU^rtiinre 
is Bcarcefy a limit to the number of species which analysis, if afone tl^ test, would affbld. 
The following have beOn proposed as species; bul as they occur oihy massive, or kiqfir- 
foctiy crystallized, it is do^tful whether they are definite chemical compolinda or JKrt>. 

Demfatm—Breithadpt Massive, reniform or in crusts on serpentine, of a loab^s 
lustre and green color. Feci grcaSy.f odor, whm moistened, argillaceous. CoMp^um, 
according to Ficinus, Silica 35-609, rnagnesia 33*700, protoxyd of iron 1T333, protmydof 
manganese 2*2.50, alumina 0-416, lime <>833, soda 0-500, water with some eaihoaic.acid 
25-2(^=100*032. From Waldheim in j^aXony. ^ 

Retina^U'-^^'ijl^niBOTi. Mawvc, with a greasy lustre. Transtu^t 
H.=3^5. .Compotkiont.^ici 40*550, magnesia,18'8i/i6, poda 18*8^, |1 i||b|H|£ 

0*300, pvtOTfim iron 0-630, water 20*000s:99’l48.’ From jGrutvilJoi V» ^ 
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Hfdrpphiie-^vttabetg, (K. V. Ac. H. 1639, and.Fogg. U, 537.1 .,0^u» mauwive, 
rardv fibrous. H.»3’5. G.s^65. Moontsm>gree^ prot- 

oJ^of uon!32’729, protdxvd of mangboese 1*660, magnesia Whimina ^895, 

vanadic w^id p.‘115, water le*080=>*100‘75i. Occurs with picrolite at^bertm Smoland. 

PterM^ttr^Tanberg. Amo^ous ai^ foliated, of a deep greetiuK-lRM^lor. G^- 

2‘75. C^potition^ SUica 49*60, magnetna 30*10, protoxyd of «nm 6*66, Umc 0*78, alu¬ 
mina 1*11, water 9*83t»98*48, (Pc^g< 1» 662.) 


KEROUTEl OraiTis FouACEua 
H/droaiUclt, Waehsteiii. 


In kidney-sftaped or reniform masses structure lamellar or 
compact. 

H.=2—2-26. (J.=2—2-2. ittsfrc vitreous, or resinous. Streak 
white, dolor white, green. Transparent—translucent. Fracture 
conchoidal. ' Feel greasy; does hot adhere to the ton^e. 

* • 

^ ComposttioR, nctibrding to Piaif, 


• Silica, 
Alumina, 
Magnesia, 
Water, 


37*95 

12*18 

16*02 

31*00=97*15 


Kcrolite occurs at FYankenstein in Silesia, and at Zoblitz in Saxony, associated at each 
loeaUW with sexpentine. In the United States it is met wtUi at Stony Point in Rockland 
Co., New York, and at Hoboken, New Jersey, along with Brucite, marmolite, and mag¬ 
nesite, in serpentine. 


\ 

VILLARMTE. 


Dufrenoy, Compt. Bend, zlv, 6!)|§. * 

■ ■ . 

'^Primary formy a rhombic prism; M : M=119° 69'. 

Ciystallizes in rhombic octahedrons with truncated apices; P; e 
=136*^ 62', e : e (over terminal edge)=l39°. 46^, e : e (over basal 
edffe):d46^ 40'. 

H.=3—3*6. G.=2-976. Color yellowish-green, somewhat re- 
srabling the •apatite of Arendal. Subtransparent. Fracture 
granular, * ’, , 


CsmeenliDn', according to Dufrdnoy, (Ann. des M. 4th. ser. i, 367,) SUica 39*61, mag- 
aeUa4r37i |irotoz^d of iron 3*59, proV manganese 2-^, lime 0*53, potash 0*46, water 
5*6 I^b 99*78.^ Infiiabte before the blowpipe. Forms a green enamel with borax. Soluble 
in strong acids. 

Oka Occurs at Tsaversella in Piedmont, in dol<mute, with mica, quartz, and dpdeca- 
hadinl pmgnetie iron. 
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» i PICROSMINB NsMATtn uccTAjvotrtva 
Pierotmlii«, ilki4 Pi^atlo Pieromlae'Steatite, Jtf Dibydraus BWIleateMMafiml^ 

Brimary formj a right rectangular prism. Sec- 
cndary form : m : c=163°'26', e : c=126° 52^, m * 
e=:121° 6', e • e (over m)=62o ix'. C/eava^e par¬ 
allel to ^ jierfect, to m less so. Imptifeci eryatal- 
lizations : fine columnar or granular. 

H =2 5—G.=2*696—2*66. Lustre of m 
peaily ; of other planes, inclining to vitreous. 
St}eak white and dull. Color generally greenish- 
white, sometimes dark green. Subtranslucent— 

opaque. ^Fracture uneven, scarcely perceptible; of imperfectly 
cryslalliiie varieties, splintery. 

V 

CompostUon, according to Magnus, (Pogg vi, 53.) 


Silica, 

Magnesia, 

5488 

33 35 

Alumina, 

0 79 

Peroxyd of iron. 

139 

Protoxyd of manguiesc, 

0 42 

Watc r, 

7 30=9813 


Infusiblp alone before the blowpipe, but gives out water, becomes first black, tlien white 
and opaque, and acquncs a hardn^s equal to 5 It iS soluble m salt of phosphorus, with 
the exception of a skeleton of silica Heated wiUi nitrate of cobalt,^t assumes a pale,red 
color 

Obs Picmsmine lias been fotmd only at tht iron mine of Engelsburg, near Presmtz m 
Bohe mia, where it is associated w ith mignctie iron ore It resembles common asbestus m 
external appearance, but was distinguished from that mmcral by Haidinger, who named it 
Pi( rosmme, from nittpoti fti/fer, and odor, in allusion to the bitter and argillaceous 
odor of the moistened mineral 



HYDROUS ANTHOPHYLLITE Nehatus aADUTus. 

In slender plates or imperfect crystals diverging from various cen¬ 
tres . the fibres separable. 

H=2 5. G.i=2*9i; Z^s^re silky. Co/or white, greenish-yel¬ 
low, or bluish-gray. Opaque. SecUle, and has a soft feekw 

c 

CompostftoTi, according to Thomson, 

Silica 54 98, magnesia 13 36, peroxvd of iron 9 63, protoxyd of manganese 130, potash 
6 80, alumina ] 5b, water 1145 Infusible before the bloi^ipc 

Obs. Hydrous anthophyllite occurs m a talcose rock at Fiskhdl, Y,about five mQea 

southeast of htonnviUc, on the land of Mr Peck; also at New York between the lOth Ave¬ 
nue and the Hudson, and betwt en .57th street and 63d street; the fib^ are 
long and parallel, and dt others short and radiated or mtcrlaced, (Beck } 71us qieeiss was 
asstituted by Ur Thomson * 
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NEMALITE Nfiutub ohacilu 


JVWtolMIilIlinan't Jour, iv, 19 AmUmtlkM Magnciite Bilieious Hydrute or Magnols. 

Roy.god Trto» Bd xl,«8, 

* 

Fibrous; fibres sfender, elastiCj sometimes curved, easily sepa¬ 
rable. 

H.=2. G.:^2*353, Thomson; 2*44, Nuttall. Ltw/resilky^or 
peaily. Some decomposed varieties have an earthy appearance. 

caA white. Colot grayish or bluisn-while, sometimes slighily 
yellowish. 


CompMiiwnt according to Thomson, 

« • Magnesia, 

Silicd, 

Peroxyd of iron, 
Water, 


51721 

12568 

5874 

29 666=99 829 


In the flanie of a lamp the fibres become opaque and rigid, and assume a light brown 
tinge In thib btate the ^mineral is easily reducible to d powder When ruboM with a 
piece of iron, the mineral phosphoresces with a yellowiBh light. 

Obs Nenidlite fprms veins m the serpentine rocks at Hoboken m New Jersev, and m 
greenstone at Ihermonl, Rockland Co, N Y, and Bergen Hill, New Jersey Inc name 
IS denved from vnit <,*1 ihreadf in allusion to its fibrous structure 


SCHILLER SPAR Puiliimus Schilteri 

« 

Dittonmji^ ScJiilN r Spnr M Jlydroui Ri»ilicat< of Magnms, Thom Ktiebn Scbillcrsti in, If 
1 alkartieer Diallag, HatA bpiiiK bdtoyant, Dialligc Mt.id]|oide, (tn pirt) // 


Primary form, an oblique rhomboidal prism; M: T=:between 
135° and 146°. Cleavage in two directions; in one highly per¬ 
fect and easy in the other, only m traces. Usually in bioad sepa¬ 
rable lamuiee, disseminated in serpentine. 

H.=3'5—4. G.=2 5—2*652, Kohler. Lustre metallic-pearly 
on cleavage faces, indistinctly vitreous on the other faces. Stjeak 
grayish-white, inclining a little to yellow. Color olive and black- 
ish-greerl, inclining to pinchbeck-Brown upon the face of perfect 
cleavage. Siibtranslucent. Fracture uneven, splintery, ^ctile. 


CompMiOon# aecordmg to Drapier, (Jbur de Fh Ixu, 48,) and Kohler, -(Fog. u, 192,) 

SiUca, ^ 41 43900 

Magnesia, 29 25 856 

Oxyd of iron and chroimum, 14 13021 

Water, 10 12 426 

Aluimna, 3 1280 

Lunc, L S 642 

. Protox Manganese, —Drapier 0 535=^99 66, Kohler 


BefiM thcl blowpipe, in the platmum forceps, it gives off water and becomes of a pinch¬ 
beck-brown c<^or; the liutre is rendered still more metallic, and thin pitccs become at¬ 
tractable by the magnet The thinnest edges only hise before tkc blow pipe alone,^ With 
borax, it fiism with difficulty to a bead, which, on coojmg, has a slight cmcrpld gu-cn 
tinge, m eonsoquenco of the pTesincp'of chromium. 'Hie same phenomena are exhibited 
WM bipho^hate of soda, and besides, a skeleton of sihoa is left. With oorbonatr of 
u does not fuse, but on platmum foil mdicates the presence of manganesr 
Om. Schiller spar oeoura at Baste, in the fiirest of Harzeburg m the Hartz, mixed with 
masaive eerpcntine At Blandford, Mass, a blackish-green variety is met with, aaso- 
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ciated with sopliQtiBe and mannoUte; also near Wes^cld.and Russel, Mass., at Ptatnam 
and Amity, SAd at CcK^own, Md. 

AniigoriU of Bchweizer, (jPogg. idi;c, 595.) This mineral is allied in composition itiid 
other characl^ to Schiller spar. It occurs in foliated masses, and the lan^e separate 
easily. H.=d^5. £r.ssd‘622. Color brownish and Icek-groen. TUn laihin» transpa¬ 
rent Feel smooth but,ndtgreasy. Composition, according to Schwefzer, (Pc^g. zlix, 597,) 
Silica protoxydof non 13*05, alumina 3*08, magnesia 34*39, ^ter 3'7 (^b^44. 

Thin splinters fuse on the-edges. With borax fomiH easily a glass colored wkh iron. An- 
tigoritc comes from Autigoris-Thala in Fiednumt,. whence the name. 


CLINTONIcTE. 'Phylliniob Clintonl 


Seybertitr, Clcmsont 171. Holmcsite, Tk^maon. 


% 

Primary form^ an oblique rhombic prism; 
M : M about 94^. Secmi^ary form^ the an¬ 
nexed figure by Hoi ton. Structufe foliated 
like mica, but less distinctly, and laminse 
scarcely flexible when very thin. 

H.=4—5. G.=3*098. Lustre metallic 
and metallic-pearly. • Color reddish-brown, 
yellowish-brown, copper-red. Streak yellow¬ 
ish-gray. 

$ 

Com'positiori, according to Clemson, (Sill. J. xxiv, 171,) Richardson, and Flattner, 



Silica, 

170 

19*35 

36*4 

AUimina, 

37*6 

44*75 

■46*7 

Magnesia, 

24-3 

9*05 

9*8 

Lime, 

10-7 

11*45 

12*5 

IVotoxydof iron, 

0.5*0 Perox. 

4*80 . 

4*3 

Oxyd of manganese, 

■ ■ 

1*35 

-L— 

Zireonia, . 

-■ ... 

3*05 

• ■ ■ 

Water, 

.3*6 

4*55 

3*5 

Fluoric acid. 

-=98*2, C. 

0-90=98'35, R. 

■ » 


)8*2.P 


Infusible per se bbfore the blowpipe. With, carbonate of soda, or borax, a transparent 
pearl U obtained. In powder, it is acted upon by the nitric, muriatic, and sulphuric acids. 

Obs. It occurs at Amity, C)range Co., N.>Y., in limestone beds connected with serpen¬ 
tine, and associated’with hornblende, spinel p 3 TOxene, and plumbago. This speeies.has 
been supposed to be a yaricty'of bronzito, but the above an^yscs, though ditagiaring, 
prove It to be a distinct species. 

The XanthopkylliU of Rose is considered by liim as closely allied to, or identical with, 
Clintonite. ■ It occurs in implan^ globules about an inch and a half thcoagjh, oonsisting 
within of theXanthophylKtc, 'alm in columnar and lamellar individuals which socnetines 
contain within tjiin tabular crystals of a hexagonal form, scrondary apparently to a rhun- 
bic prism. CUavage basal, highly perfect 

Compotiiwn, accordingto R^, Silica 16*41, alumina *43*17, magnesia 19:57,' lime 
14*50, protoxyd of iron 3^, soda 0*63, loss or water 4*45. It comes the Schisefaim- 
sfcian mountains near Slatoust. , * 


BRUCITE. MaroaritusB itucii. 

Native llydraietrf'Magnesia, Bruce’s Min. Jour. 1,26. Native Magnesia, C/rov. MagnMe BydritS, Jf. 

^ Primary^ form^ a hexagonal prism. Secondary formi a thin 
six-sided table with the terminal edges, replaced by A lov Pla^b. 
(Unst.) Cleavage basal, highly perfect; usually in iblmted plAtM; 
folia easily separable. 
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H=:1'5 G =2 36, Haidmger. Lttrfirc pearly, white. 

Color white, inclining to gray, bltte,*or gfeen. —sub- 

translucent. Sectile. Tom laminae'flexible. - f 

I 

Compotitv^, aeS^dmg to Bruco, (Mm Joum i, 26,) FyfOi tauquelm, (Aim. du Mub 
d Hut Mift ixt 167,) Stromeyei;^ (Untcrsucbungen, p 467,) andlhomson, (Mlbi, 157 ) 



U b)l ro 
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HoU ken 
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Magnesia, 
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0 637 
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25 
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• • 

Before the blowpipe it lobe? weight, becomes opaque'and fnablCj but does not fiiso • Fn 
tirety bolublc m tho aosds without effervescence 

Ob 8 BriiciU iceompames other magnesun minprals m 9<»‘pcntine Orriiis in c<m 
sidcriblc v(ai') tn\er^)ug sirpenti&c, at hwmdness in Unst, one Kif tlic Shetland isles, 
wh^ It IS sometimes lound m regular crysUls It is slso iound in the same rook at Ho¬ 
boken N J, ophite the city of Hew York, m veins which are sometimes an inch in 
width, also m KiohiAond Co, N Y, and on the pcninbula oast of New Rochelle, evt 
chesterCo This lOinerol a as discovered and described by the late Dr Bruce of New York 


TALC MenoARiris prismaficls 

a 

Prismatic 1 ale Uioa, JIT boipstonc Steatite SperkatOin 

Primary /o/m, a right rhombic prism, M;M=120° Second- 
ary form, rectangular prisms and hexagonal plates Cleavage 
perfect parallel with P. Tmpetfeet crystMizations • globular and 
stellated groups; also massive, structuie granulai, often impal¬ 
pable. Occasionally the particles are strongly coherent, and the 
mineral has a alaty stiucture. 

H.:±=l—1'6. G.=2 697—286. 24/5fra pearly. Some massive 
varieties, but slightly pearly or nearly eaithy. Streak usually 
white; of some dark-green varieties, a little lighter than the coloi 
Color apple-green, passing into white, sometimes silvery-wfaijte; also 
inclining to greenish-gray and dark-green. Sometimes the lamiu<p 
are'brightgieen, vic\^d perpendicular to the cleavage surface, and 
of a brown tinge, and less translucent at right angles with tins 
direction. Subtrensparent—subtranslucent. J^oerwre of highly 
crystalline varieties not observable. Sectile in a high degree. Thai 
lamina^ easily flexible, but not elastic. Feel greasy. 

Th»l(dlowinff are ftid pnncipal wieties of thi<i species 

J^lsted TaTc Funst cry>4tidline talo, consisting uf Easily ^P'lratcd iuba, having *1 
greavy tod, and preaentin^ liglit green, greenish-white, and wliiti qolois 

ct tteahiBf (Bpcckhtcm of tho Germans) Coarse griv and grayish gmn 
auymtve vtayaiei generally granular pQt stone, w JDaglks oBarw, mottidc» the co vr^er 
pwoUr ntnsDtnB of dpA oofoi , 

/ndiginlod Tale * An impure, slaty tato, with a nearly compact texture, and superior 
hardness to common talc 
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Taleose Slate A dark alaty tefik* havmg a {^sy feeh coDBtatuig largely of talCi 
mixed witk leas of feldt^ or <yiarts. « * 

iZettrtelo^^M^Bfnmonai^ A compact fine^gramed masflt^ steatite, olten transloeant 
in thin slabs, aiApi^Qa^tuig whiAy gny, y^lowish and daS’k colora)aNE01iincs nearly Mack 
Tt occurs ir^uently under the forms of pyroxene and is*supposed rshult^ ironi 
(he litcntion of that cock (8ce under Pxn oxent for itb compositionjf 1 871 

ron^Mtion, accordiitf to Bertftter, (Ann des M Ti,45i,) y KObeUt (KMUa|||r^|Arcb 
T» ) TOd I yehncll (Pbgg xjQeviii ) 



Ut Talt 

Fot Tale 

J!>/ TaU 


tt 

KPStmliord 

tt PfouaalaBBk 

tt OreUler. 

tt GoptniVOiQ 

Rilica, 

^582 

628^ 

628 

G564 

Magnesia, 

33 J 

41 ^ 

324^ s 

3060 

Protox iron. 

. 46 

110 

16^ 

361 

Alumin 1 , 


ObO 


-k 

Water, 

35 

192 

23 

■ ■ - 


90 5 B 

9834, V K 

1001, V K 

1)005, L. 



_ i 

99 70, h. 


Pure Tii IS m ’inhydrou? siUcatr of magne&ia Some analyaes give for steatite 5 or 
6 per Lint of niter, but Lychnell in his liti investigations, obtained it the molt but 1 
pereint A psiudomorphoub steatite, analyzed by Dcwiy, (*Mli J vi, lil) afforded 15 
per cent of water bteatitic psendoinorpha aro generally mixtures of a hydrous steatite 
wi h iftore or less «f the mineral v hose form they have This is the case with the horn 
blinde and spinel steatitic pseudomorphs, cumined by Beck, (Mm N Y, pp 308, 316,) 
and ilso with the Rensselientc, &c Before the blowpipe, talc loses its color, and fuses 
with difheulty With borax it forms, with intumescence, a clear glass, sometunes ced- 
ored with iron 

Obs Ibis species IS very generally diffused in primitive eountrus, and in somc^of Its 
vineties especidlly common talc, potstone, and steatite, forms cxti nsut beds in pnqiitcve 
rigions, which an tbi repositories of socral mineral species, among which are rhomb 
spir dolomite fvar* hittci spar,) magnetic iron and actinohte 

Apple gieen tile occurs in large foliated mosses, in the island of Unst, one of the Shot 
I ind isles , also in the Oruner mountain in Salt/burg, and in the Vallais Other foreign 
Ijeahties art, of potHontt the Valins and Orisons, and Wald, in })lyna Pseudomorphs 
ofeteatite, imitative of quartz ciystal, and also of calc spar, occur at &<^ersgrun m the 
pnncipiht) of Bayreuth, which were at first supposed to be actual crystals of steatite. 
Fxtcnsivc beds of steatite occur m various parts of the Now England Stateq, alsq in 
f w J( rsey Pennsylvania, &e A bed at Smithfield, R. I, aflfordt, a delicate green co- 
1 imnar iiruty of talc, and a primitive limestone in the same region, a white granulir 
V inctv At Bridgewater, Vt, handsome green talc occurs, intermingled with a trans* 
parent mibsue dolomite also at Dexter, Maine, Lockwood, Newtoh, and Sparta^^ New 
Jersey, noarAmity^^ Y ; on StatenlBland,botbcon)nnonafidmdiinited,nearttieqnar 
antinc, and four nmea distant it occurs in detaehed masses made up ot folia of a snow 
w hitc color, (B^k;) at Cooptown, Md, of grem, Uue, and rose col<v, in South l^un- 
tom, ten miles south of Carlisle, Penn 

PseudoRKxpha of steatite occur at Newton, New Jersey, imitative of quarffi, scuohto, 
and spmel, also at Gokv^eur, N Y, imitative of scipolite, in Orange Oo, imUaove of 
spinel and hornblende, imd at ^rgen hill, havmg the form a,f apophyllite 

SI lbs of steatite are extensively employed as fire stc les in furnaces stovee, for 
which purpose it is wefi adapted, on accouift of its extreme infusibihty, and ltd dew con¬ 
duction of heat Venetian talc u used for removing oil^atama dram wo^en ofoffL 


RAPONITE Margaritub Sato 
^ Blotfhe Steatite Soapstone Selreiutiio 

Massivffivgf Soft almost HkB butter, but becomes titfter 

tiiyipg SuatrB greasy. CoUn white, yellpwish, blul^^end 
dish-white. '• ' ^ 

Compositwn according to Klaproth indS\anlHrg, (K V At ill 1840) 



^ 8 MBEIN£A. 


8ir 


• Silicai 

Magnesia* , 

Alumini^'- 

Beipy l 

.-’WAter* 


."fc 


45*00 . 46-8 

a4*75 33.3.. 

;9*25 ‘ 8*0 

., 1*00 0*4 

0*75 Lime, 0*7 

18-00*=98*75, K. •ll-0=100-2, 8. 


Si|Knute is wholly soluble ia sulphuric acid Giyes oiit Wftter and blackdtf^fore the 
blowpipe.' Hiin splinters fuse with some difficulty on the edges. 

Qaa Occurs pt Lizard Pomt, Cornwall. When first extracted, it may be kneaded 
like doii^, but on exposure it loses part of its moisture and becomes, subtransluccnt 

A mineral in externaf characten like saponiter Sipcurs in the geodes of datholite at Roar- 
ing brook,,near New Haven, Conn. 

Fiotine’of Svanbei^, (Pogg. liv, 267, 1841.) kcscmblcs saponite in external eharac» 
ters.' Compositioff/Silica magnesia 26*520, lime 0*777, alumina 9*401, p^xyd 

of iron 2*0^, water ll’065ssl00‘712. The name is from nifTtjst/at 


CHIXDRITE. Maroakitus ouvaceus. , 

* « 

. ' Talc Zofrapliique, H. Chlorite slate. Bipidollte, KoMl- Chloroptueltc. 

« 

Primary form^ beiagonal. Cleavage parallel with the base 
and highly perfect. Imperfect crystallizations: in radiated forms, 
and massive, of a granular texture, or earthy. 

H.=l*5. G.=2*657-2'86. Lustre vitreous to pearly. Color 
emerald‘green, seen in the direction of the axis,'and yellowish or 
hyacinth-red, at right angles with it. Massive varieties olive- 
green. Transparent—subtranslucent. Lamina: not elastic. 

Compo$Uiont according to Kobell, (Erdmann’a Jour, xvi, 470,) and Varrentrapp, (Pogg. 
jdTiii* 185,) 


„ Aehmatowik. Achmatowik. Schwarxeoftein. Gottbard. Raaris. 

Silica, V 3O-370- • 31*14 . 32*687,.. 25*367 26-.06 

Alumina, 16‘966j '/ ' 17*14- 14*57f ' 18*496 18*47 

Magnesia, 33*972' ..A 34*40 33*11 ■) 17*086 14*69 

Ptotiron, 4*374 ' '' 3*85 f " 5-9728*788 26*87 

manganese, —0*53,.' 0*28 J •— 0*62 

writer. 12*632 12*20 , 12*10 8*958 10*45 

Undpeomposed, —r O’SS 1*02 , - 2*S24 


98;3I0,V. 100*11, K. ■ 99*73, K. .98*698, V.' 99*40, K. 

Ihe' albve analyses, as observed by Kbb^i appear to indicate that there are twodistinct 
species hoe included. Kobell’s sepantbs the last two, togeUier with a' chlorite from Stil- 
lerthph under the name Ripidolite. (from pivif,a /an,) and to these speoiea the specimens 
from fjotthard, as Rose renfarks, alM belong, 'tio external characters are.yet given, suffi¬ 
cient to distinguish the species; (8bc Erdmann’s Jour, and Poggendorf, already referred 
to.) H is completely dccompoimd by sulphuric add. 

Chkuitt ftzses-with difficulty in the thinnest splinters. 

Ow Cl^ttito forms extensive Beds in primary regions,'and is the eharacterizilig ingre¬ 
dient t^Hehtorito-slate. Octahedral crystals of magnetic iron and hornblende are the most 
ntinerals ixk, ddorite and chlorite date. 

Oiloitte occurs i^'iMous purte of the Eastern States. In Pennsylvania, crystals scvsil' 
eigtiths of an inch-in*oiametcr ha^' been observed by Mr. John Pli^lips. 

PretiUte of ITiomsoa (PhiL Mag.xmi, 193, Ip43) is*a loft,.leek-green fibrous min^ 
oti^odcufring in amygdaloid, connsting, apcoi^bng to lliomson, of Silica 38*55, magnesia 
13*35^ limb im, peroxyt^mf iron 14*90, <ayd of mangiatnese 1*50, alumina 5*65^6*70. It 

monies from the Ki^wt^'w Hilis» ^<yUand. ^ » r - d 

. iMdUenbergtte. This nedesi’^propos^ by A Itotponen, (Vethand. der Kaia-Russ. 
HfSa fliM. su St I'Menfoii^o, 18^, p. 64^ h allied in comporition to chlorite.It ts 

41 
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foliated or foliated granular, and pjreaents traces of.a rlionibohc<iral form, with a basal 
cleavage. Hrf»a2*5. G.=^*71. Color yello\n8h, or white in thin folia, which are trans¬ 
parent ; lustre pekiiy. Compoatiion, according to Komonen, Silica 34*123, alumina 16*31, 
magnesia 35*36, {j^xyd of iron 3‘33* lime 1*75, Water 8*66=99*66,' Forms a colorless 
glass with borax, arid a bead with salt of phosphorus, which is bottle green while hot, and 
colorless on cooling. . Leuchtenbergite comes from the SchiscliUnskian niouiiUtins^near 
Slatoust in the Urid, It wns named by Maj. Jevreinoff in honor of Max. LeucbtenjKrg. 

V t 

; PENNINB. MARG/kRlTUS RHOMBOUEDRUS. 

Peniiin, J. Frobet aaS £. SthweiitTf POj^. I,' S‘i3, S'.JO. 

Crystallization rhombohedYal, .Occurs 
in tabular crystals, like the figure; R:R= 
118^, a : and 81®. C/eai?ag'e basal, 

eminent. - Thin leaves fieiwibloj but not elas^ 
tic. Imperfect crystallizations: oblong masses with transverse 
strise. 

H. of a=2—2*5; of R=i3. Lustre vitreous-pearly—subme- 
tallic; of the face R; greasy. Color of R, browji to hyacinth- 
red ; in the direction of the axis by transmitted light, between 
emerald and leok-green; by reflected light, blackish-green*. Thin 
pieces transparent. 

\ 

Convpoaition^ according to Schweizer, 

Silica 33»07, proto.xyd of iron 11*36, alumina 9*69. magnesia .38*34, water 12*58—9d*0‘f. 
Dissolves in muriatic or nitric acid, but not in sulphuric acid., Heated in a glass tube, 
it gives out pure water, [n tlie platimi forceps, it fuses on the edges with some intumes¬ 
cence to a yellowish-white enariicL With borax it forms easily a clear glass colored 
with iron. With soda on coal it fuses with intumescence to a brownish-yellow slag. 

Ohs. Pennine occurs in the Pennine Alps near Zennatt, in a rock which has been 
variously called mica slate or ciilorite slate, but consists of Pennine and Inrown idocraso 
or garnet, and contains crystals of these minerals. 

Frolx'l remarks that fireithaupt’s diehromatiseher Aftenglimnier from Rinden in >SwU- 
/.eihnd, and Xeckcr’s hydro-talc from the Valldo dc Binn. arc without .doubt identical 
with Pennine. The name Pennine is derived from its Ideality. 

'l*he Piklite of. Sefstmm from Fahlun,is^ doubtful species as intermediate in its char¬ 
acters between talc and mica, (Fliil. Mag. zvii, 479, 18^.) 

PYROPHYLLITE. Maroaritus f,.’Cfouan& • 

t 

Foliated. Massive, with a radiated structure like some varieties 

of talc. ■ 

H.=l. Lustre pearly, inclined* to greasy. Color white, apple- 

green, grayish and brownish-green, ochre-yellow, Subtranspa-' 

rent—sublrarislucent. ' ’ 

« 

C'ompoio/fon, according to Herrmann, (Pogg. xv, 532,). Silica 59*79, alumina 80*46, 
magnesia 4, peroxyd of iron water 5*62=100*67. 

Alone before the blowpipe it swells lip and spreads out in a fan-like shape, and increases 
to twenty times its former bulk. Infusible. With soda it forms a clear yc^bw glass.'* 
With nitrate of cobalt it assumes a hne blue color. 

P)'rophyIUte occurs in the UroUan mooutains between Pyschmiask and Bersiof. It 
was considered a radiated talc. , ' 
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« 

The Vemiculite of Milbury, Maesachusctto, is pi^bly identical with pyrpphyllite, as 
{.hown by Mr. J. B. Toschemachofr, (Pro<^ Best. Hist. Sbc. 1843.) The mineral 
so calird is a mechanical mixutre, consisting of gra^sh-green foliated scales looking like 
talc or mica in a grayish-white mealy base* ,The following is the rcsalt of an analysis by 
Dr. Thomson, bjit fpr the reason just stated it is unsatisfactory: Silica 49 080, magnesia 
■ lti‘96-1, proloxyd of iron 16*120, adunilTia 7*280, water l0'^76fS£99*720. Before the blow¬ 
pipe it docs nq( fuse,' but instantly shoots out into' worm-lme projections, consisting of 
the separated folia, and arising from the disengagement of water. According to Dr. A. A. 
Hayes, it dissolves wjlh Ijorax, forming a transparent yellow glass, which becomes green 
in the reducing flame. Forms a globme containing lulica. with salt of phosphorus, which 
is yellow while hot, and becomes colorless on cooling. Gives a blue color with 



ORDER V. CHALICINEA. 


M\R(tVRITE Mica margarina 
Rhombohednl Pearl Micit JU Perlgtlmmer, 

Primary form, a hexagonal prism. Cleavage: b^al, highly 
perfect, lateral, in traces. Usually in thin crystalline lamme,^ 
irregularly intersecting each other. 

H-3 5—4 5. G-3 032 Litstre i>early on P, vitreous on the 
other faces. Streak white. Color pale pearly-gray, passing into ' 
reddish-white and yello\vish-white. Tianslucent—subtranslucent. 
Rather brittle. 

Compohtion, according* to du Mend, 


Silica, 

37 00 

Alumina, 

4050 

Oxyd of iron, 

450 

Lurii, 

8 06 

Soda, 

124 

Water, 

1 00 

Loss, 

680«=^100 


Intumesces and fuses before the blowpipe 

Obs Marj^antc occurs at Stcrzin^ in the Tyrol, m primitive rocks, mixed with and 
engaged m fohat<.d chlonte, and associated with apatite and cnchtonite 


COMMON MICA. Mica obi iqua 
H«bii prismatic Talc Mica, Jir UiaxlalMlca (iliminer s/<A« Oenaoiu 


M 


T,]X 


Primary form, an oblique rhombic prum; 
M . M=119®—121°, P : M=98° 40'; some spe¬ 
cimens 114°—115°, (Beck.) Secondao'y forfn% 
the primary with the acute lateral edges tnmea- 
ted. M:c=]20° eminent parallel 

to P, occasionally a diagonal clpavage.in one 
direction tolerably perfect. Compound crystals: of the Jirst kiwd^ 
in which composition has taken place parallel to M; frequently, 
romposition takes plate parallel to two or more lateral planes, prp- 
ducing compound crystals of several individuals having a stellated 
appearance. Imperfect crystallizaiions: occasionally rough glo- 
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bular forms, composed of lamellar particles. Massive varieties 
usually have a lamellar composi^on, and are often composed of 
small aggregated scales, arid sometinlcs arrayed in plumose forms. 

H,=2—2*5. G.=2'832—3. Lusirt more or less pearly. IStreak 
white or gray. Color white, gray, pale-green, Imd violet-yellow, 
sometimes brown and dark olive-green. Transparent—translu¬ 
cent, Thin laminae flexible arid elastic, very tough. Seclile. 

• ^ 

Cmnpontion^ accordingjto Rose wd Meitzendor^ (Pogg- Ivii, p. 158,) '' 



Broddbo. 

' Kfinito. 

Uion. 

Silica, 

Alumina, • 

4610 

46-358 

47-50 

31-60 

36-800 

37-20 

Potash, 

. 8-39 

9-220 

9*60 

Perox. of iron, 
Ferox. of mang. 

8-6$ 

. 4.533 

3-20 

1-40 

. 0-002 

0-9U 

fluoric acidi ' 

M3 

0-705 

0-56 

Water, 

0 

1-00 

1-840 

2-63 


98-36, R. 

99-518, R. 

101-59, R. 


The variety composed of scales arranged in plumose forms is called plumose mica; and 
that with the diagonal cleavage, priimatie mica. 

Common mica docs not fuse before the blowpipe, but only loses its transparency and 
becomee* white. 

Obb. Mica is one of the constituents of granite, and its associate rocks, gneiss and 
mica-slate. It also occurs in ,inOre recent aggregate rocks; also in imbedded crystals in 
granular limestone, wacke, trachyte, and bas^t Coarse lamellar aggregations often form 
the matrix of crystals of topaz, toarmalinG, and other mineral s{^cies. 

Siberia aftbrds laminaa of mica, sometimes exceeding a yard in diameter. 

Fine crystallizations of mica occur in gr^te, at Acworth and AJstead, N. H., and 
Paris and Streaked Mountain, Maine; also in Massachusetts, at Chcsterricld with tour¬ 
maline and albitc, Batre and Soutli Royalaton wlUi beryl, and at Meudoii and Brimheld. 
A nceii variety occurs at Unity, Me., on (he estate of James Neal; and prismatic mica 
at Russel, Mass. 

In Ne.w York, in On^o Co., near Creenwood furnace, it occurs in oblique prisms 
Bometimea six or seven inches in diameter, with the angle P: M or 11.5"; six miles 
southeast of Warwick, crystals and plates sometimes a foot in diameter, in a vein of feldspar; 
a mile northwest of Edenville in six-sided and. rhombic prisms j a silvery mica near £den- 
vlUe; *at WQk’s or Clove mine, near the batiks of Muscalongc lake, Alexandria, Jefferson 
Co., in regular crystals. In St Lawrence Co. eight miles from Potsdam, on the road to 
Pierr^xmt, in plates seven inches across; town (tf Edwards in large fine prisms, six-sided 
or rhombic; Greenfield near Saratoga, in reddish-brown crystals with chrysobeiyl; on 
the Croton aqueduct near Yonkers, in rhombs vrith a cleavage in .the direction of the 
shorter diagonal ** • ' 

In New Jersey, good crystals are obtained at Newton and Franklin. In Pennsylvania 
near Germantown on the Schuylkill, black hexagonal crystals; on the Wilmington road 
near .the woodlands; a green variety at Cheanut Hill,neartheWichichon.. In Maryland, 
at Joneses Falls, a inile and three quarters from Balrimore; the plates show by transmitted 
tight' a smes of ‘concentric hexagons, the 'udes of which are parallel with the sides of a 
hexagonal prism: th^ are owing to a regular arrangement of the impurities in the crys* 
tala piodac|d at the time oi crys^isatio^ * ' 

qtro thin,'the lamine of mica ere ofrm transparent, and have been used in Siberia 
for wjEndows. It is henep somctitiies called Muscovy glass. It how'ever soon loses its 
txaa^wency on sxpo^ure, and is but*a poor substitute mt Uic valuable product of art in 
gpnval ti^ It is alsb used on board the Ri^an. naval vessels, us it is loss liable to 
fraoton with the cmicUteion produced by the discharge of hcavy^artillcry. It is in com¬ 
mon use for the doors of anduacite stoves, and for lanterns. 

FWAsife. Fuohiite is a chrome mica from the Zilkrthal, containing d'95 per cent of 
oxyd 9 ( gbomiuiD, (Ann. A Chem. u. Fharm. xliVi 40.) 
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HEXAGONAL MIGA Mica ukxagonub. 

R-honibohctlra] Talc-Mlcn. JIf. Uniaxial Mica. Mngnnla Glimmer. KubcUan, Bretf- 

Primar'^ form^ a hexagonal prism. It occurs usually in six- 
sided .prisms. Cleavage: basal, highly eminent. ' Also common 
in foliated masses. 

H.=2—2*6. G.=:2-8—3-1. Lustre pearly; often submetnllic 
on the terminal faces of the prism; splendenC—shining. Streak 
gray, or white. Color commonly dark-green or brown; often 
appearing nearly black, in thick masses. Transparent—opaqoe. 
Sectile. Thin laminai flexible, and very ,elastic. 


ComfOHtionf according to Klaproth, (Beit v, 69,) aivl H Rose, « 


Silica, 

Slacii, from Silicrla. 

42*5 

S^iberla. 

42*50 

40*00 • 

Alumina, 

11*5 

1605 

12*67 

Magnesia, 

9*0 

2.r97 

15*70 

Potash, 

10*0 

7*55 * 

5*61 

Peroxyd of iron, 

22*0 

4*9.3 

lH-03* 

Oxyd of mang. 

20 



Huoric acid, 

-===97, K. 

7*55=^104*55, R. 

2*l<h=95*74,* R. 


Before the blowpipe, it becomes white and ojmquc; sometimes it fuses to a scoria. 

This .species was long confounded with the preceding. Its distinctive characters 
were first discovered by an examination with polarized light, in wliieh it cxhib'its but one 
a.>d)9 of double refraction, or ohc ^stem of rings, a fact inconsistent with the primary 
form of common mica. It also dim.'rs from that species in its coin|iosition, as it contain's 
magnesia, which i.n not a constituent of the preceding sprcics.' 

Hexagonal mica occurs in primary rocks, and also in basalt and trachyte. 

The most remarkable varieties of this species are the dark-colored mica.s from Siberia; 
and tlie deep brown and perfect hexagonal prism.s, of gcin-like brilliancy and transparency, 
wlurh occupy ihd cavities of the ejected lavas of Vesuvius. 

Fine hexagonal prisms occur at tlie Middletown feldspar quany-s with crystallized 
albit(': also near Henderson, Jefiert^on Co., N. Y., yellow or copper colored, often in large 
crystals; on the banks of Vrooman lake, near Oxbow,* in large jirisuis of a light copiH!r 
color,.usually taporing towards one extremity; at Pope's mill on Fisli creek, in Morris¬ 
town, >Si. J^wrcnce Ca, prisms sometimes six inches in diameter; in Jlossic. two miles 
north of .Somerville, a beautiful copper colored mica in white limestone; near Genuon- 
town, Penn., in black crystals. . . . ' 

All the localities of this species have not been distinguished from tliosc of Common 
Mica. . . < 

The mica from Henderson Co., N. Y., has been examined by Dove, and found to be 
biaxial in itn optical properties, although having the exterior characters of hexagonal nrica. 
In composition it is closely allied to the lUniaxial mica, as dett^ined by Meitsendorf, 
(Pegg* iviii, 157^ 1843,) as foUowsS . . ' 

iSilica 41*30, alumina 15*35, potash 9*70, peroxyd of iron 1*77, magae&ia 38*79, fluoric 
acid and water 3-30, soda 0*65. 

It should probably form a distinct species, with a right rhombic {ridsm aa itt primary, 
and be called Rhombic Mica. 

I 

« 

LEPU)OM£LANE. 

1*0^. b 664. 

Minute six-sided tables—usually a slaty aggregate of small crys¬ 
talline scales, seldom over half a line in size. The form, when dis- 
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tinct, IS a regular hexagon, or very nearly regular. The scales were 
too small to observe cleavage or fracture. 

H.=3. G.=3*p00: hustre of the scales adamantine, inclining 
to vitreous. • JSVrea^• mountain-green. Color of the scales black— 
occasionally a leek'-green reflection. Opaque, or tfanslucent in very 
thin lamina.' Somewhat brittle. 

Comjiofitton} according to Soltmann, . • 

Silica 37-40, alumina ll-eOj peroxyd of iron 27*66, protoxyd of iron 12*43, magnesia 
and hme, 0*26, potash 9*20, water 0’60=99'49. * 

Uefuru the -blowpijw, at a red heat, become® pinchbcck-brown, and takes a metallic 
lusUCr-Mscmhlinpr the color find lustre of magnetic pyrites. Afterwards fuses to a black 
OP ft jtic shining oiamei, attracted by the' magnet Dissolves easily with borax, andbe- 
roines a bottle-green color. 

()b 8. Occurs at Persberg in Wermeland. It was named, in allusion to its stnictuiv^ * 
and color, fjorniAerif, a *eaSr, and fteXaf, black. The Siderischer FaUtfrlimmer w Raheti’ 
^ftimmer of Breithaupt is pr^ably identical with this species, (Soltinann.) • 


LITHIA MICA. Mica rosea^ . 

Lefddolite. Liiliton-glimmer. 

Primetry a. rhombic prism, (oblique ?) Occurs in hexago- 
)ial prisms of 119° and 122° nearly; also in coarsely gremular 
masses. Cleavage basal, highly eminent. 

H.=2*5'. G.=2*89—3. Lustre pearly or metallic pearly. Color 
rose-red and gray. , Translucent. Two axes of refraction; 

• ^ i 

Componliont according to Turner and Gmelin, and Rosales, (Fogg. Iviii, 154,) 



Crt’ 

ClmrtKlorf. 

Zinnwald. 

Cornwall. 

Ural. 

Ural. 

Silica, 

5t)*3:> 

52*25 

46*23 

50-82 

50*35 

47*72 

Aluminou 

28*30 

28*34 

14-14 

21-33 

28*30 

20*29 

Peroxyd of iron, 


17-97 

• 9-08 . 

—— 

Ume, 0*12 

Protox. mang. 

1-23 

3*66 

4-57 

■ ■' 

1*23 

*4*67 

i’otiish, 

9*04 

6-90 

4-90' 

9-86 

9*04 

10-96 

Ijitiiia,. 

5*49 

4*80 

4-20 

4*05 

5*49 

2?77 

Fluoric acid, 

5*20 

5-07 

8-53 • 

4-81 

5*20 Fluorine,10*22 

Water,- .. 



. 0-83 

< t 

... 1... 

Soda, 2*23 

. 1 • 






Ciilorinc,l’i6 


9961, T. 

101*02, G. 

101-37, G. 

99*95, T. 

99-61 T. 100*14, 


^ Fu^ to a i^hite or giftyish glus, which is sometimes magnetic, coloring the 
flame a purpliAh-icd ^ait the moment of fusion. Soda was first detected in this mineral in 
the analysis .above quoted by Rosales, and it is supposed tha^ it has been hitherto included 
with the'Uthia. The coarsely granular varieties, consisting of aggregated scales, arc called 
IcpidoUte. . / 

Obs. Chursdorf, Rozena, ^nnwald, Altenberg, and Cornwall, arc some of the foreign 

localities. * , . ‘ ‘' 

In the .United States, fine specimens are .obtained at the albitc vein in Ciicsterdeld, 
.MassachuseftIt 'and.atOoshen m the same State. 

LepidolHe occurs at Paris, Maine, with red tounnalines, and o.%en traversed by them; 
also Dear jifiddletown, Connectiqiut. 
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HYDROUS MICA. Mica hydjuwa. ,• 
Wusc^llmmer, Morin, Ann. Mine*, xvli. 


Primary /orm,*a right rhombic prism. Two of the lateral ed^ 
usually replaced. Structure foliated like mica. Lamins easily 
separable ; flexible but not elastic. Scratched by the nail. hu»tre 
of cleavage face brilliant; of lateral, dull; the former black. By 
transmitted light parallel 1 % the laminte, a distinct ruby color. J^el 
greasy. 

Compositioii, according to Morin. 


Silicai 

Aiunuoai 

Liinr, 

Magnesia, 

Protoxyd of iron, 
Deutoxyd of manganese,' 
Water, 


^■0 

10*2 

■ 

VB 

18-0 

50 

U‘4»98-9 


(*i\e8 off vatcr when heated in a glass tube. Partly attacked by muriatie acid with 
the evotu^on of chlorine, but not at all by sulphuric acid. j, 

Obs. Hydrous mica was first observed at the foot of a glacier of MMlf Rose h has 
since been foimd at the Simplon and several other places in the Valais. 


>■« HEUiiANDITE. Zeolus RHouBoiDEire. - 

Heiai'prii>iDatlc*Kouphone-Bpar, Jlf. HemV-piismatlc ZeolltA. Foliated Zeolhe, J. and W, 'hQIUU: 
anamorphique, Htuiy. Stilbite, (in part.) Bllttrlger SUiblt, Mau*. BUtterzeoliC, fT. EaateO^ Lin- 
colnitc, Httcheock- Bc-.mmontltc, lUvjf- 

Primary form^ a right rhomboidal prism; M : 

Secondary form : M : a=146°, T : a=l48°, P : a=lll° Sov™-: 



2 . 



OBltlmore, Md. 



6=114^ 20', P : 2u=: 133° 35^, a: a=:;l36® 3'. Cleavage par^l^l 
with P highly perfect. Imperfect crystallizations: globular ; 
also granular. / 'Vt 

H.=3’5—4. G#-2-2, Haidinger; 2*196, ThoihsOij, a cry&tM:i^in 
the Faroe Islands. Lustre of P pearly ; of other faces, vi^eous. 
Streak white. 6'o/or various shades of white passing into red, ^ay, 
and brown. Transparent—subtranslucent.' irVocIurtsttlll^dui^ 
dal, uneven. Brittle. 
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Umpontuin itccorBuig to Wulrn^ledt, (Edijib. Phil. Joum. vii, Jl,) and Thomson, 
(Alin. 1, 347,) 

Cwnprie. Faroe. 

Silica, 59-90 59-145 

Alumina, 16*87, ] 7 920 

Lime, 7-19 7-652 

Water, 13-43=97-39, W. I5-400=1U0-117, T- 

IniumesccB and fuses in the blowpipe flame, and bcconies phosphorescent Dissolves 
tn muriatic acid without ge1alini^^ng. 

Oua. HeulandUe occurs principally in omygdaloidal rocks. It has been found also in 
mdtalliferouB veins. 


The finest specimens of this species come from Iceland and the Faroe Islands, and 
from the VcndayalnmoimUihw in flindostan. The red varieties occur at Cumpsie, in Stor- 
Utnrshjre, with stilbile of the same color. At Arendul it is met with of a brown tint It 
5J.SO occum in the Kilpatrick hills, near Glasgow. 

At Peter’s Point, Nova Scotia, it occurs in trap, presenting white and flesh-red colora, 
and associated with Laumonite, apopliylUte, 'ITionisoiiite, also at Cape Blomidwt, 
and other places in the same region, in crystals an inch and a half in length. ' 

In the United States it has been observed witli stilbite and chabazitc on gneiss, a(Had- 
Wrac, Ct, and Chester, Mass., bnd with these minerals and datholiic, apophyllite, &.c., at 
Berj^n Hill, New Jersey; also at Kipp’s Bay New York Island on gneiss, along with 
stilbite; also in minute crysilals, seldom over half a line long, with lIaydomtR,at Jones’ 
Falls, near Baltimore, on a sycnitic schi.st. Le vy has described tliese crystals under the 
name of Beaumnnlitr, considering them modilicd square priams. The difference in the 
lustre of P and 6, tlu* two faces of the prism, shows that ihcac planes are dissimilar, and 
tliat the ibim cahnol be a squan* prism. In physical and other characters they resemble 
ileulondite, |uid th^ angle T : ft, according to Txvy, cijuils 147° 18', which i near the 
eame angle in tliia species. La-vy makes A ; 20'. 

Tlus ^cics was named by Mr. Brooke in honor of Mr. fleulaud of London, to whom 
the science of Mineralogy is much indebted. It may be distinguished from suibite by its 
crystalline form, and its more perfectly pearly lustre. 


BREWSTERITE. 


Zfoli's BaEi'srERi.iM s. 


MegallOgoaooR Kouuhune Siiiir, Haul. Brewstciite, Bravke, Ediii. Phil. Jour, vl, 113. Oiagoiiite, Hr. 

Primary fornt^ a right rhomboidal prism ; M : T= ^ 

^)3®40^ Secondary form : M;e=17(iP, e : 0=172°. 

Cleavage highly perfect parallel to P. . T 

H,=5—5*5. G.=*2*12—2*432 ; the latter accord¬ 
ing-to Thomson. L^iistre of P pearly; of other 
faces, vitreous. Streak white. Color white, in¬ 
clining to yellow and gray. Transparent—translu¬ 
cent., Practure uneven. 


Compoaitwny according toaDr. Thomson, (Min. i, 348.) 


.* -f Silica, 53-045 

Alumina, 16*540 

Bar}'ta, 6*050 

Strontia, 9*005 

Lime, 0*800 

Water, 14-735^100*175 


Before tlic blowpijw it parts with its water artd hpconies opaque; then froths and swells 
up, but firees with difficulty. It leaves a silica skeleton when fused with bijihospliate of 
Dissolves in the acids with a separation of the silica. • 

Oba Brcwsterile was first ol)st‘r%'cd at Strontian in Argylcshm*. where it occurs asso¬ 
ciated,with calcareous spar. It has suice been discovered at the Giant’s Uauseway, 
coating the cavities of amygdaloid, irf the lead mines of St. Turpet, near Freiburg in the 
Britigiiu, in the ilepartincnt of Uic tserc in France, und in the Pyrenees 
This simeles was named in honor of Sir David Brewster. 

42 
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LATJMONITK. Zrolhs EFFix)RE»cENt;. 


Diatomoua Kouphone-Spal, .V* Diprlsmatlc Zeolite, J- Ldtiionite, fV- liBumontlti J.. Laumooit, 
H. Efflorescing ZeoHto. 


Primary fonn^ an acute oblique rhombic prism; M : M=86° 
15', P : M=^06° 30', or 113^ 30'. Secondary fqxni: similar to fig. 
97, Pi. 11: also with the tdge between each M and a replaced. 
Cleavage parallel to the acute lateral edge. Imperfectly crystal¬ 
line varieties have a radiating or diverging structure. 

H.=3-5—4. ('J.-2-3, Haiiy. Lustre vitreous, inclining to pearly 

upon the faces of distinct cleavage. Streak vvhite. Color white, 
pasjing'into yellow or gray. Traiisparcni—;translncent, becomes 
opaque on exposure. Fracture scarcely observable, uneven. Not 
very brittle. 


Com^oaiUoUt accordintr to Vogd, (J. <lc Phys. Ixii, 04,) Gmclin, (Ijet 3 nli. Jascb' *iv, 
40b,) and Council, (lidmb. J. Ib:2y, p. :2b2,) 


Silica, 

490 

Hiielijoct. 

4H-3 

Skye. 

5:i04 

Alumina, 

'22 W 

0 -J .7 

aM4 

Lime, 

9-0 


llHJa 

Water, 

175 

ItiO 

14-9:2 

Carbonic acid, 

a-o-^IOO, V. 

-99-1, G. 

— 


Before the blowpipe it intunirsccH anti to a wliltc frothy mass. With borax, it 

forms a tran>par<'nt globule. It gclutinizcs with nitric or muriutie acidti. but isnota&cted 
by {‘utphuric acid, milf.ss bciilcd. If iu.sulalcd, it acquirca ncffativo flfctricity by friction- 
f)n fxptjsurr to the air. it loht s its water of crystallixulioii, and becomes opaque, and in 
thn .'tatc IS easily ptilvcnzid by the fingers, and often falls to a powder of itself. 

l,aumoiiitt! o«-fiirs in the euvitics of aiiiyf/djloid, also in poqihyry and .Syenite, 
and orca-ionally in veins traversinj; clay slate with limestone. It was first observed m 
17^.), m the lead mmes of Uucl^oet in Brittany, by Cillet Laumont, after whom it is 
naiiU'd. 

Its princiiJiil localities arc at the Faroe Islands, Disko in (vrccniand, St. (jothard in 
Switxeilatid, tin. Fussu>thal m lar^re masses exhibiting a radiated structure, HartfieldMoMs 
in Renrrcu>}iire tecoiupunyinsr analciinr, the amyt'daloldul rocks in the K^patrlck hills 
near GIu'imow, and in several tnip rocks of the Hebrides, and the north of Ireland. 

Peter's J*oint, N'ova Scotia, affords fine sjs cimeiiM of fhi.s .specij;.s. It is there associa¬ 
ted with ii[>opli\lli 1 »-, 'rhoirisonite, and other species of thu^fuinily. 

Gof>d f . tiinioniti is obtained at Phipsbur^, Maine, and the Charlestown quarries, Mass.; 
also at Bradlf v.sville, Litchfield ('o., Conn., near a paper-mill, in narrow seams in (tneiu; 
and at Southhury, < 'onn., a little cast of tho villafre, on Xho land of Mr. iStiles. At Bergen 
Hill, N. .1., It oi fiirs in ureen^tone, along witli datliolite, njiophyllitc, &c. It has Isx'n 
found .«paruit(ly at Plidlifihlown, N. Y., in feldspar with stilbite, and at ('olumbta bridge, 
near Philad. Iphia. 

The rapid decoriqjrj'-ilion to which Uiis mineral is exceedingly liable, may be jirevented 
by dipping the specinu fi ui a thin .solution of gum Arabic, by means of which it is pre¬ 
served from contact willi^tho air. 
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APOPIIYLLITE. Zf.oi.us quahratub. 


Koiiphono-Hi^r, Jl/. I'yromidal J. Jc^selltc, Brevut^r. ichtbyophihaimHe. 

Albin, fVcm. I itfcliatigenataln, H'em. Mcsotype biwintfif, H. ' 

• 

Primary form^ a rijrht square prism. Secon¬ 
dary formj similar to fig. 51, PI. 1, also the an¬ 
nexed figure; a: a=104“ 2'and 121° P;a^ll9^ 

SCP, M : a=127° 59^. Another form, siipilar to fig. 

51, PI. 1, except that the planes a, are so extended 
!\z to produce .four-sided pyramids at each ex¬ 
tremity of the crystal. Sometimes the crystals 
are nearly cylindrical and contracting in size to¬ 
wards eaoh end, have a barrel-like shape. Cleav- 
a^e highly perfect, parallel with P j less so paral¬ 
lel with M. The imperfectly crystalline varieties 
have usually a lamellar composition in the direc¬ 
tion of P. 

H.—4*5—5. G.=:2|335, Haidinger, a variety from Iceland; 2’359, 
Thomson, husire of P pearly; of the other faces vitreous. Streak 
white. Color white, or grayish; occasionally with a shade of green, 
yellow, or red. Transparent—opaque. Fracfwre uneven. Brittle. 



CompostO'on, according’ to Slromcycr, (Untersuch. p. 286.) Berzelius, (AfhandL vi, 181,) 
Turner, and Thomson, (Min. i, 353,) 



Fasso- 

Faroe. Teasihtt. 

0''ahrcrite- 

rton. 

»Silicii, 

51-8W3 

51-76 

.S0’7l) 

51008 

lame, 

2.51392 

22-73 

22’3» 

26-236 

Polasli, 

5*i:l69 

.‘i-ai 

4-18 

5-888 

Fluosil. of Lime, 


3-53 

trace 


Water, 

160438 

16-20 

17-36 

lG-500 


98-2442, S. 

99 .»3, B. 

94-69, Turn. 

99-634, Th. 


It cxfolialea before tlic blowpipe, and uKimulely fuses to a white vesicular glass. Melts 
easily with borax. In nitric acid it se}>arates into ilukcs, and becomes suniewhat gelati¬ 
nous and subiraiisparent 

Obs. The term tesselite w'as applied by Brewster to a A'ariety from Faroe, presenting 
nearly a cubical form, wliicli, upon optical examination, exhibits a mosaie-like. or tesse- 
lated structure. Oxuhorritc is a pale green variety frpm the Oxaliver springs, near Hu- 
savick in Iceland, where it oacurs on calcified wood; it is generally indistinctly crystal¬ 
lized and translucent Albhy of Werner, is a wliilc, opaque variety, found at Aussig in 
Bohemia, associated with natrolitc. 

tirccnlund, Iceland, the Faroe Islands, and Poonah in Tlindnstan. aH'ord tine S]X'ciniens 
of ajiophyllile. It occurs at these localities coating the cavities of amygdaloid, a.sso- 
ciated with chalcedony, sfilhitc, chabazite, See. At Amirc.ishcrg. it occurs in silver 
veins, traversing gray-wacke slate; in the Bannat, associated with Wollastonite. In 
Fifeshirc, it has bwn found in large transparent crystals, occupying the interior of fossil 
shells. It i.s as.suciatcd with magnetic iron, at Utbn in Sweden. It ncriirs also at I'uy- 
dc-la-Piqucttc in Auvergne, where it occurs in crystals in a liTl^iry liiiit'stone. but 5i{)''eiir3 
to have been formed by contact willi tlic adjoining basaltic locks. Mibscqtienl to llie 
deposition of the limestone. 

In America it has been found at Peter’s Point and Patridge Island, in the Basin of 
Mines, Nova Scotia. It here occurs both mssive and crystallized, presenting nhite, red¬ 
dish, «ul groeoiah colors, and ii associated with Laumonito, Thomsonitc, and other mm- 
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erals of trap it>cks. Beautiful crystallizations occur in gn*<?nstone at Bergen Hill, N. J., 
associated with anulchnc, stellite, stilbitc, datholilc, &■<’. It is also found at Gin Cove, 
near Peny*. Maine, with prehnite and analcime in uin)g<liiloid. 

Apoph) Hite was so named in allusion to its tendency to exfoliate under the blowpipe, 
from avo and <pv\\Qv, « leaf. Its pearly lustre on the lace of perfect cleavage, gave rise to 
the name Ichtfiyophthahn^te, from the Greek ^ uiid o^0aX/(O), an eye. 


STILBITE. Zkoh's vasitici'i \his. 

Prismntoidal Kouphone-^par. Jil. Radiated '/coUtr'. .r. Foliated /I'olite, Sirtirilzi'olltli. IF- Blitt' 
nch-itmhhfter Stilbite. Haus- Sphcfosnlbite, It. liypot-tilblic, B. D«'.«mnii-- 

f 

Primarij forin^ a right rectangular priim. 
Secondary fornh the annexed figrfre; a: a— 

15', M 30', Frequently the lateral edges 

are replaced, and M ; e-130'’30'. Cleavage 
i allel to M perfect, to m less so. Coinjiound crys~ 

I tals of a cruciform character are rarely met with. 
.<! i Imperfect crystallizations: sheath-like aggrega- 
i lions of crystals; globular, divergent, and radi- 
i aled forms; also columnar or thin lamellar. 

; / - H.“3-5—4. G.=:2 133—2*143, Thomson; 

2-101, Haidinger. fAistre of Si, both as faces of 
crystallization and cleavage, pearly; of other 
faces, vitreous. Streak white. Color white; 
occasionally yellow, brown, or red. Subtransparent—translucent. 
i'Vacfwre uneven. Brittle. 



Coinposilion, 

according to Dumernl, (.Schweig. Jahrb. v 

i, 103.) Thomson, 

(Min. i, 345,) 

and Bcudant. 

Bed 

Ouiiiliiirton. 

tt'kitr. 

SphcroaUllute 

Hjfpoglilbite, 

J?iliea, 

.52-2.5 

52-.500 

.54-80.5 

5.5-91 

52*43 

Alumina, 

18*75 

17*318 

18-205 

Ifi-tU 

I8-.32 

Lime, 

7-.3f> 

11-.520 

9-830 

9-03 

H*10 

Sod.i, 

Water, 

2:i3 

lb*T5 

18-4.J0 

13T)00 

0-1)8 

17-84 

2*41 

18*70 


39-50, /). 

99*788, T. 

101*840, 

T. 100 07, B. 

99*96, B. 


Zcllncr obt.iincd for a stilbito from Pangclbcrg in Silesia, (Isis, 1831, p. 367,) Siliea 
60-:i7, alummu I4 t3, Line 6-40, magnesia 0‘21, water 18-50—30'71. ^ 

Before the hlowpipo, it yields a colorless glass. Does not gelatinize cxci'pt after a long 
exposure to, and ireqiirnt Wling in nitric acid. 

Obs. Stilbite occurs mostly in cavities in amygdaloid or lirp. It is also found in some 
metalliferous veioi>, and on granite and gneiss. 

Stilbite IS nu t with in gn;at abundance on the Faroe Islands in Iceland, and the Isle of 
.Skye, in trap. At Andreasberg in the Hartz, and Kong.slierg and Arundel in Norway, it 
occurs in veins anil 1h‘(1s of iron ore. Jiidore in the'Vi ndayah Mts. in llindostan, uflords 
la^c translucent crystals, having a reddish tinge, l-'me crystals, of a brick-red color, 
occur in p'uphyrilic amygdaloid, near Kilpatrick in Dumbartonshire.. A brown variety 
occurs on granite, at the copi>er mines of (iu-stafsberg, near Fulilun in Sweden. At Pal- 
ridge Island, iNova Scotia, this species fornis a peqicudicular vein from three ti> four 
inches thick, and firun t|^irty to fifty fc(.*l long, inler.Mreting amygdaloid. Its colors are 
wiiite and flesh-red. It is uccoiripaiiied with wine-w>lored carixiimto of lime. The speci¬ 
mens there obtained am exceedingly l»eauti(ul. 

•Stilbite is not an abundant mineral in the United States. It occurs sparingly in small 
^^stala at Chester and the Charlestown Hyenitc quarries. Mass.; at the Gneios quarry, 
'fhatchersville, Conn., in crystals lining cavities in course granite; at iladlymc in radiated 
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fonns on picins, asHociatcd wiUi e*pidotfi, ^amrt, and apatite; at PhiDipstowTi, N. Y., in 
crystalH or ftin-likc groups; opposite West Point, in a v(Mn of decomposing bluish feldspar, 
intersecting gneiss, in honey-yellow cryslals ; in tlie greenstone of Piennont, N. Y., in 
niuiute crystals; in scopifonn crystals of a dull yellow color, near Pcckskill N. Y. • and 
ut Kergen Hill, New Jersey, in small but bright crystals. ’ * 

The name slilbifc is derived from lustre, ' ^ 

Stilbile is easily distinguished from Ibc preceding sjwcics, by its property of not gelati¬ 
nizing with acids; and from gypsum, wliich it sometimes "resembles, by its superior 
hardness. 

Capvrcianite, {Sflvi ,—ylnder^on. Jamewm’s Jour. No. G7, p. 21, 1H42.) C.'aporeianitc 
is a grayish*rcd zeolite, oecuring in radiated masses, and was found by .Savi, near the 
village of Monti (’atini, ih 'ruscany. According Anderson it con^ii-ts of S^Iljca 52 8, 
aluiiiiiut 21*7, pcrox)d of iron (M, lime 1 T.l, magnesia 0'4, iVjta^h I’l, hoda 0-2, water 
l*Mr:^l(Kl'7. In comjvisltion it is allied to slilbitc, «fcc. 

*A red zeolite frorh Aedcifors in Sinaland, desc.rihi-d byKffzins under the name of 
Kdflforsilr, consists of Silica t;0-2H0, alinnlna l.")'4Ui, linn* ^•l^^), pi roxyd ot iron 4160, 
magnesia and o.xyd of niangiuicsc 0'12(1, water ll'07U=flO'.)2b'. It agrees in eompoai- 
tion with slilbim, except tluit it contains two j)er cent less of water, {Uamiu.) ^ 


EPlSTILBITi:. 


i^nou's Ai'i n 


JHpluCcnlc Kiiuplioiic-Siiar. Jfaid /tus#, in lirewster’a Jour, iv, 883. Monojdi.in, Brett 

Primary form^ a rijfiit rhombic prism ; 

M : M-U-' 5 U', and 135 ^ 10 '. iiiecondary [ ^ 

foTvi^ M : e= 112 '^ n : tel 06 ° IfK, a ; a— 

109 ^'' 4 r/^ M : a- 122 ^ 9 ^ Cleavufj^c parallel 
to the shorter diatronal, perfect; indistinct ill 
other directions. Face M mostly nneven. i 
Presents occasionally twin crystals of the I 
first kind. Also frramilar. 

4 ’’ (Jj= 2 ‘ 249 — 2 - 25 . Lustre 

pearly upon the cleavage face; upon M vitreous. Streak and 
Color white. Transparent—subiranslncent. Fracture uneven. 


Vumptmiton, according to lloai', 

Silica, 

Alumina, 

I ante, 

Water, 

Sotla, 


58-59 


7oll 

J4-4S 

l-78=:99-93 


(; 0-28 

ITIhi 

8-.T3 

12-52 

1-52=^100-00 


Froths in the blowpipe llanil^, and forms a vesicular enamel, but docs not fuse to a 
globule. Borax dissolves a great part of it. and fonns a clear globule. It is also snltible 
in salt of plmsphonis, with the exception of a skeleton of silica. It'is soluble in eoneeii- 
trated niiiriatie acid, with the e.\ceplion of a fine granular residue of silica. 

Obs. Epistilbitc is associated w-ith seoK-eite at the Beruliord in Ireland, and is also 
found at Pooiiah in India. It occurs wdth stilbile, apopiiyllitc. Ac- at Bergen llill, \. J. 

This speeies wu^e|>arated from stilbite by i>r. <«. ilose. of Berlin, from whieli it is 
distinct in crystallization. It is also peculiar in exhibiting but one system of rings in 
polarized light, as was determined by Dr. Brewster. The double refraction of Jleulaiidite, 
is also much greater than that of eplstilbite. • 
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TITOMSONI'l’IC. Znou s Tkomsoniaxi a. 


OrthotomouJ Kouphonc-Spar, M- Mi'xniypi* (in part) of Ilau^. 
Ctfuiplouitc. ChulilitP, Thorn. Trlploklos. Hr. 


A’ci'dio ZvoUte (in part) of JVenur. 




P 

■/ 




Primary form^ a ris[ht rectangular ^)risin. Sec- 
^ ondary /orwi, the annexed iigitre ; m : e=135° 20^, 
! M : c~134r^ 40', Pie—C7c^/lY/"e parallel 
L to M nnd m easily obtained, (mpcrfecl crystal- 
r lizations : columnar radiated structure ; also 
! amorphous. 

H.==4-75. G.:rr2-3-2*4; 2-:3;V-2-3S, ((^ninp‘ 
^ tonite,) Zippo. Ijustre vitreous, inclining to 
pearly. white. Color srow-whi(e: im¬ 

pure varieties brown. Transparent—translucent. Fracltire une¬ 
ven. Brittle. 




Composition, aei 

•ordiiiir to Berzeliu.'*. 

(Kd. J. vii,!),} 

R.iminel.-iberjr, (Poirg. 

xUi, 2.'-« 

Mclly, (Bib. Univ. 

S. sen XV, I'Ja,) and 

'riiom.-<.>n, (-Mui 

.1.321.) 



Tkomsontte, • 

L-(>mp(dnirn 

('omiilon^e, 



Kilpatrick. 

Kolii'iiiiii. 

r.llini'l II. 

f hii/ifilr. 

Silica, 

3H:i0 

.3t>-73.'» 

37-bO 

30-.>{j 

Alumina, 

.la-TO 

- 30-c»43 

31117 

:i».-20 

lame, 

i:p.j4 

l3*Wrt 

12 iil) 

IU-2S 

fc^oda, 

4*.')3 

3-H52 

n-25 

2 -'i2 

Water, 

13-10 

J3-Of»7 

12-21 

IG-GU 

Potash, 

-- 

tK542 

- Perox. ofimn, *J-2H 


100-17, B. 

100-437, Tt. 

3:»-n;, m. 

101-70,1 


Acrordinjr to Franenlidm Thornsonite is isoniorpiions wilh If<n mofoiur. 

Intumcsce.s bclorc tlie blowplpr, KroTniiiK \\tiilr nu<l opacjm*; ih*‘ incn*ly ore 

roiintlfti at a hitfh heat. Whni pulvcri'/ed it •r< l.aim/fs witli mine or mnnahe 

Ona Thomsonite occurs near Kilpalriek and Jioctiwinijocli, Srotland. m amytrdaloid. 
Comptonite (sihown by Ramruilriberg to lx* Thomsonilc) rm t with in tin* lavu^J of Vrsu- 
VI in basalt at the Pflaster K'uute near Eis«-narh m Ifes-ia, at tx'itiui'rlf-/, Mauenstein 
and .‘'eeb< rj{ in Bohemia, in the cavitirs of chiikslonc, and in the ('yelojM aii islands. Siedy, 
with anuleimc and FlullioKite. 

l/>ng slender prismatic crystallizations of a Krayish-wliite enlor are obtained at FeterV 
Point, .Vova where it is associated willi a(s)phyllitc, me.-otype, luuinnnite, luid 

other trap minerals. ... - ‘ 

' Seonlmtc of Thomson, is near Thomsonite in conipositjan, but e.oiifaiiis le^s alumina 
and water and <)|.|K.‘r cent, of soda. It conies from Port itii'-Ii in Ireland, (Pliiff Mag. 
J840, Dec. 402.) 


EDLVOTONITE. Zeous iiKMKirrJjRATi s. 

/ 

Iteml-pymmidal F&ldspdt, Uaid., BrewHiT's Jouni. Hi, 310. Antlcilrlt, fir. 



Primary form^ a right square prism. 
Secondary form., a heri^edrnl crystal, 
the upper and lower basal edges of the 
same lateral face being differently mod- 
fied. M : e' — I \ r>^' 26', e': e' (over the 
summit)=12ir^ 8'. M : 0=133° 39J'. 
e :e(overtlie SLiinniil)^92° 41'.' Cleav¬ 
age parallel to M perfect. 
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H.-4—4*5. G.—2*7—2*75. Lustre vitreous. Streak white. 

Color grayish-white, 'rranslucent. Brittle. 

row/>off»7ior»,'uccortling to an imperfect analysis by Dr. Turner, (Brewster’s J. iii, 318,) 
Silica Hlimima 2?G9, lime 12 68, water 13*32, and, as Dr. T. supposes, 10 or 11 
per cent of some alkali: the quantity of the mineral subjcctcdilo analysiswastoo small 
to aflbrtl confident results. At a high heat, before the blowpipe, it fuses to a' colorless 
mass, having first givm off water, and become white and opaque. 

Oils. Edingtonite was first obse/^ed by Mr. Uaidinger, in small but distinct crj'stals, 
on a sjKiciinen of 'riiojiisonite from Dumbartonshire, in ilie collection of Mr. Edingtoii, of 
Glasgow. It is extrc'iiii^y ran*. 

• 

TIAR.Mf)'['OMl'j. Zkolus gI!mktj.vs. 

PAraiomouH Kimplinn*-Spar, .V. Slsiiiroliie, J^tVicdR. Andreoliic. Andreaebergolite. Erclnite. 
KreuzsUrin, fV- IJmnintoiue. //. 

Primal'!/ formj ^ rectangular prism. Secondaryjorm : 

1 . 



a : a (adjacent)=12P 27', e ; a=150° 44', m : e=124° 23', Mohs. 
Cleavage p. fallcl to M and m imperfect. Compound crystals: 
fig. 2, composed of four individuals, united according to composi¬ 
tion of the tkird kind. These forms are of frequent occurrence. 
Also, in twins consisting of three individuals crossing at 90°, and 
producing nearly the forrn of the rhombic dodecahedron. Rarely 
massive. 

H.^1—4'5. G.==2-39—2*448, Lustre vitreous. Streak white. 
Color white ; passing into gray, yellow, red, or brown. Subtrans¬ 
parent—translucent. Fracture uneven, imperfectly conchoidal. 
Brittle. 

CompoBiiioni according to Kohler, (Pogg. xxxvii,) Connell, (Jameson’s Ed. J. 1832, p- 
83,) and Thonieon, (Min. i, 3.>0,) 


Silica, 

Androasbp.rg, 

4fi G2(i 

Stronitan. 

47*04 

Strontian. 

48*7.53 

Alumina, 

IG-H23 

15*24 

15*100 

Baryta, 

20*324 

20*85 

14275 

lime, 

0-2.'»f> 

0*10 

3*180 

Potash, 

1*025 

0*88 

2-550 

Soda, 

Petox. iron. 
Water, 

1 5*030^ loooai, 

0-84 , 

0-24 

K. 14'92=-lOOU,C. 

14 000=^7*858, T. 


Qafbre the blowpipe, on charcoal, it uiclte without intumescence to a clear globule. 
Fhoephoreecca when licatcd, giving out a yellow light Scarcely attachedly the acids, 
urueaa they arc heated. 
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Obs. Hamiolomc occurs in metalliferous veins traversing gray-wacke, also on gneiss, 
and in the cavities of amygdaloid. 

Slrontian in Argylcshirc» affords the flnosl simple crystals of this species. They occur 
there on calcau-ous spar, and arc suineliines an inch ni diameter. TJiis locality ul!brds 
also specimens of the compound crystals. 'Hic latter, however, arc more abundant in a 
metalliferous vein at An^rcasberg in the Hartz. It also occurs at Oberstein in Deuxponts, 
coating the cavities of silicious geodes, at Kongsla-rg m Norway, on gneiss, and acconipa* 
njnng analciiiic in the amygdaloid of Dumbartonshire. 

The name Harmotomc is derived from a joint, and rtfiyu, to cleave. 


PHILLIPSITE. Zbo7,u 8 VniLUPsuNrs. 


I.n'y, Ann. Phil. 2d ser. X, 3<V2. Stauroiyjwus Kouj>hone-Spar, J\t. Limc-llarmotoinc. Krlk-Hat- 
motomc. Guuiondlne, .\ricitc, '/.oagonite. Mucaciilti’,TAvm. 

Priviar^ /orw, a ri^ht rectangular prism. /Secondaries and 
twm crystals^ similar to those of liarmotome; p : a^about 123'^ 
3(y, and-1,17° 30', Levy. 

H.=4—1-5. G.—2—2*2. Lustre vitreous. Streak while. 

Color white, sometimes reddish. Translucent—opaque. 


Cumposifion, according'to (fnu'lm (Ixonh. Zeiti. I, b) amt CoiincI, (Jume.'ion’s 

Join. Oct. Jt-W, p. 375,) 



Morbourg. 

Morbourg. 

(Jiam’" (’auseway. 

Siliea, 

4 .*-51 

4H-t>a 

47*35 

Alumina, 

yi'7G 

22*61 

21*80 

Lime, 

f)-2b 

6*56 

4-H.7 

Potash, 

fi-33 

7-5rt 

.5*55 

Protox. iron, 

ti-ar) 

0 -IH 

Soda, .3*70 

VV'ater, 

17-23--100-.7ft, G. 

16*75^ 

4ini*62,(i. 16*96^100*21,1'. 


Obs. This .species was united with the preceding, which it very much rc8cnible.s, unlit 
Ixvv pointed out its p«'culiarilif’a, and gave it the name it bears, in honor of Mr. \V. 
Phillips. It differs chemically from Imnnotomc in containing lime and potash, insto^ of 
barytes.' ^ * 

Dr. Thomson has «fparated another spr cics frrjrn harmotomc, wliich he calls Morvenite, 
or fr.m'-parcnt harmotornn, from Strontian. Jt occurs in recfaugiilar prnmis, with deeply 
ri placed edges and-angh.<. .Vccording to his measurement, M : e—47', M : e--^145'’ 
13', *>;a-:^149‘’35J'. 

Pliillip'ite occurs in l.ifge Iranslui'i-nt eiyslulH ui the cavities of amygdaloid, in the 
timnf'n Can.-s?wav' In Irel.md. and in sheaf-hke aggregations at t'ajio di Hove, ne.ir Rome: 
also m long crystals aggregated in radiating masses, at Aci lleule on the <‘a>,UTn coast of 
Sicily; aniong the V^-suvian lavas; and in tlic island Magee, county Antrim, in minute 
flehb-red crystal^, coating cavities of amygdaloid. 

Kobell and Brrsjke have shown that Gmnondint (Including Aricite and Zed^onitc) 
should lie united ^^ith this species. The crystals from ('a|K) di Kfjve are brilliant, and 
resemble those of harmotomc. 7'he angles of the pyramid teniiinating the prism are about 
lliP. (Umponliwit according to Kobell, Silfca 4^'7^, alumina 35‘77, lime 

7'60, potash water n'6(i. Carpi is supjmsid to have analyzi-d another mineral, 

fErdmann’s J. xvii; Phil. Mag. xx, 440.) Purjilc crystals (Zcugonlte) occur in the druiy 
caynties ol ice-spar, at Vesuvius. 


NATROLITE. Zkoli’s riiomiiicub. 

. \ 
Pfij-mam. Koupbone spar. jW. rrinmatlr. Zwlit*-. ur .Mrjtoiipe,Mfnotypc,* P.,//. Feather Zeo¬ 
lite. FAserzcolitli, JiatroiitJi, fV. t.focalite. Kdclittj. liosaiiltr. Lrliunlite. Tkum. ftadeolltc. 

% 

Primary forniy a right rhombic prism; M : M“91° 1(V, accord¬ 
ing to Gchlen and Fuchs, und also Mr. Brooke; oblique rhombic 
according to Rose. Secondary form, M : 6=116° 37', e : e (adja¬ 
cent planes)=126° 47', e ; e (over o)=143° 14', e : o=178° 45', 



CHA.LICINEA. 


333 


o ; 0=145° 44', Brooke. Other secondaries exhibit 
only the terminal planes e, in connection with the 
lateral. The obtuse lateral edges are also fre¬ 
quently beveled or truncated; M : e (the trunca¬ 
ting planc)=135° 36'. Cleavage parallel to M 
jjerfect. Imperfect crystallizations: globular, 
divergent, and stellated forms, composed of deli¬ 
cate acicuiar crystals, or slender lamina;. Also 
in dull friable masses, having an earthy fracture. 

H.=4-5-6*5. G.=2*139—2-2303, Thomson. 

liiislre vitreohs, *SVrea/c gray. Color white, in¬ 
clining to'yellow or gray; sometimes red. Transparent—translu¬ 
cent. Fracture uneven. Brittle. 



Comi)ostf{on, according to Gchicn and Fuclis, (Schweig. Jour, xviii, 11,) Thomson, 
(Mill, i, .’117,) *■ 


Silica, 


Auvergne. 

.Antrim. 

48*0 

. 48-04 

47*560 

Alumina, 

21V5 

a.'i-os 

26*420 

l^rotoxyd of iron, 

— 

p- 

0.580 

S<ida, 

i6-a 

16*76 

14-932 

lame, 



1*400 


Water, , 0-3=100, G. and F. 9-65=99-48, G. & F. 10-440=101-332,T. 


Before the blon-])ipc it bcconicg o]mquc, gives off a phosphorescent liglit, and melts to 
a glassy globule. It dissolves in the acids, and fonns a thick jelly; tins will even take 
{ilaci' siAer the mineral has been exposed Ur a red heat. It becomes electric by heat, and 
sometimes pliosphoresce.*!. 

Obs. Natrolite was originally included, together with several other species, under the 
general name of Zeolite. From these it was distinguished by Ilauv, who denominated it 
metutypn. .Siiico thim it has been discovered, both by analysis and crystallographic con- 
•v» ^ims, that til. aj>eric8 vienotype. included two distinct minerals; one of which was 
idciilicnl w'ith natiolite, a mammillary mineral, from Hogan, so named by Klaproth, and 
the. other was named scolecite. llieformer is a soda-mefotype^ and the latter a limc-me- 
Mtype. Still another species has been made on crystallographic examination and analy¬ 
sis. which is called Mntoley and Memliie is proposed as a fourth. 

NutmUte occurs iu cavities in amygdaloidal and volcanic rocks, associated with anal- 
eime and cliuhazitc. 

Auvergne, the grnusiein of Aussig in Bohemia, the trap rocks of Kilmalcolm in Ren- 
frcwslure, and Glenarm in the county Antrim, are some of its foreign localities; also Duron 
in tho Fassa valley, where it is met yrith in radiating groups of a line red color. 

Natnditc is met with in the trap of Nova ^cotia; also in the same rock at Cheshirr, 
Conn. At Washington, Conn., it is stated to occur In scams, between hornblende and 
gneiss.- At Bergen Hill, N. J., it occurs in greenstone with stellite, analcinie, &.c. 

Natrolite is so called from ifatron, aoda; alluding to the soda it contains. 


s 

POONAHLITE. Zkolus Foonaiilenqis. 

Brooke, Annattof Ptailosophy, August, 1631. 

Primary form^ a right rhombic prism; M-: M=92° 20'. 
H.=:6—5'5. G.=2*1622. vitreous. (^o?or white. Trans¬ 

parent—translucent. 

Composition^ according to Gmdm, (Pc^, xlix, 538, 1840,) 

Silioa 45*ld0» alumina 30-446, lime 10-197, irnda and trace of potadi 0*557, water 13*386 

-^ 99 - 806 . 

43 
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Obs. Thi^ species accompanies fine apophylUtes, stilbitcs. &.c.) at Foohnah in Ilindos* 
tan. It nmcli rt'senibles natrolitc ; but its crystals traverse the matrix, instead of forming 
^ups in cavities, and have not been observed with i>erfcct terminations. In composition 
it is near Scolccitc. 


f. 31ESOLE. Zv.oi.va fladkllifo^mis. 


Flabcllirorm Kouphone Spar, Ifaid, Drewster'a Journal, vii, 16. UrcvicUe. Ilarrlngtonitc, Tkon. 


Primary form^ trimetric. Usually occurs in implanted globules, 
which have a flat columnar or lamellar structure, radiating from 
the centre. Cleavage perfect in one direction. 

H.=3'5. G.=2*35—2*4. silky or pearly. jS'rrcaA: white. 

Color grayish-white; sometimes yellow, "rranslucent. Lamina* 
slightly elastic. 


t • 

Camposiiion, according to Hisingcr and Dcrzelius, (Ed. Phil. Jour. v»i, 7,) 



SwjhU'h. 

Fnroc. 

Silic.a. 

42-17 

42-60 

.Uuinina, 

2700 

2800 

Lime, 

9-00 

11 43 

.'^oda. 

10*19 

5-63 

Water, 

11-79=100-15, II. 

12-70=100-36, B. 


Obs. !Mcso1p occurs, coating the vesicular cavities of amygdaloid .ind basalt, at Nalsoe 
in the Faroe Islands, wlu're it is associ.itt d with chabay.ite, ajxiphyllilo, stilhiti-, and idhers 
of the zeolite family- Also in Discoe Island, (.recnland, in aggregations which boar much 
resemblance to crystallized sperinaerti. 

Mesolc is distinguished frrim natrolitc by its perfect .“jingle elenvags and pearly lustre ; 
from stiibite or Heulandite, by its superior spreiHc gravity ; and frf)m apophvlhte, by il.s 
erest or fan-like aggregations, which arc never prc.«ented by that inincrul. \Vben asso¬ 
ciated with apophyllitc or stiibite, it forms the lowest stratum, immediately adjoining the 
rock in which it is situated. • 

Dr. Thomson has described a mineral under the name of Ilarrin/rtonife, whicli ^^ery 
similar in composition to nnsole. It constituted a vein about O li inch thick m amygda¬ 
loid, in the north of Ireland. Its description is as follow.s: Color snow-white : te.vturc 
compact and earthy: /u4fre like that of llie almon<l; opaque; verytnugh. ComuoitttioHf 


Silica, 

Alumina, 

Lime, ' 

Prritoxyd of Iron, 

Soda, 

Water, w*ith trace of muriatic acid. 


44-9G0 

26H48 

11008 

0-880 

5-5G0 


4'lfi40 

2H-4H4 

lUfi84 

trace. 

5-560 ' 

10-280=9D-848 


The Br^virite of Berzelius appears also to belong to this .species. 

It contains, according to M. Sonden, (Pogg. xxxiii, 112,j .Silica 43*88, almniila •28*39, 
soda 10-32, lime 6-88, magnesia 0-2J, water 9*fi3=.^99-3I. 

It comes from Brevig, in Norway, and was named from its locality. 


PECTOLITE. Zroli's Kobelu. 

p 

Pcetoiitc, KehtU, Kastner’s Archiv, xlll, 3H5, xlv, 341. 

Spheroidal masses, consisting of divergent flbres radiating from 
a centre. 

H.*=4—5. G.=2*69. Lustre of the surface of fractiire pearly. 
Color grayish. Opaque. 
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t'ommaition, according to Kobcll, (Kastner'a Archiv, xiii, 385,) Silica 51*3, lime 33*77, 
soda 8*26, potash 1*57, water 3*89, alumina and oxyd of iron 0-9-_09 fi9. Fuses to a white 
transpaitint glass. According lo Frankcnlicim pcctroUtc contains no water, and is allied 
in composition to the lloniblcndc family. 

Obs. Occurs in largo masses on Monte Baldo in Southern and at Monzoni in 
the Fassa>Uial. It rcscnibtes some radiated varieties of inesotyj^ 

SCOIjFCIXEI. 2Sroi.i'8 cribpanh. 

llannoplianous Kouphonc-Spar, Mesolitc. Nccdicstoiio. Mesotype (in part) 

Primary /orm,*a right rhombic prism; M ; ^ 

35'. Secondary form : the primary with 
the acute lateral edges truncated ; also with the 
terminal edges replaced so as to form a four-sided 
pyramid at the extremity of the crystal.* Com- 
jwund crystals: similar lo the annexed figure. 

The crystals are commonly slender, and occur M M ^ 
interlacing one another, or in diverging groups. 

Also in radiating masses, and sometimes com¬ 
pact. 

H.-5—5-5. G.=2 214, Tuchs and Gehlen- ^ 

2-27, Brooke. lAistrc vitreous, inclining to pearly. Streak white. 
Color white. Transparent—translucent, 

Compoiitioiiy according to Fuchs and Gchlcn, (Schweig. J. xviii, 16.) and Berzelius, 



Fame. 

KlafTa. 

Mosolitc. 

Mraolite. 

silica, 

46 19 

46*75 

46-hO 

47-0 

Alumina, 

2.5-5J8 

24*82 

26-50 

25-9 

liinic, 

13-86 . 

14*20 

9*87 

9-8 

^^■ute^, 

13*62 

13*64 

12-30 

' 122 

Soda, 

0*48 

0*39 

5-40 

5-1 


100*03, F. & G. 

99-80, F.&G. 

100-87, B. 

100-0, F. 


Tn therxtorior flame of the blowpipe it l>ecome8 opaque, and then curls up Ukea worm, 
and fliiullv inrlfs lo u very bulky and shining slag. In the interior flame this slaglall'a 
down, and is converted into a vesicular and slightly translucent bead. It becomes electric 
when hvatrd. 

It dissolves readily, and forma a thick gelatinous mass, with nitric and muriatic acids 
bcfdrc, but not aftrr ignition. ■ 

Ob& 8 co]ecitc (hlfcm from the preceding, apecies in containing lime instead of soda. 
A variety, comusting of a mixture of acolecitc and natroUtc, has been separated from this 
speciea under the name of ynewlitt. In all its choractcra, b6th physical and those ob¬ 
tained by the action of acids^it resembles scolecite. 

ScoIcciCc occurs at Tiegerhottuc, in the ^orufiord, Iceland, where the crystals often ex¬ 
ceed two inches in length, and ore occasionally a quarter of an inch thick. It has also 
been met with in amygdaloid, at the Faroe Islands, Stafla; tlic Vendayah mountain.*!, 
Hindostan; in Greenland ; and at Pargas, Finland. It occurs also in vems in Kilpatrick 
hills. 

The name scolccite is derived from a teonn, in allusion to its action before the 

blowpipe. 

DYSCLASITE. Zeolub txnax. • 

.t 

Dywltulte, CttnntU. Okenlte, itobeilt Kastner’i Archiv, xiv, 333. 

Structure delicately fibrous; also imperfectly fibrous or composed 
of a congeries of minute crystals. 
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H.=4-5—5. G.=2*362 of. dysclasite, Connell; 2-28 of Okenite, 
Kobell. Lustre inclining to pearly. Color White, with a shade 
of yellow or blue ; often yellow by reflected light, and blue by 
transmitted ; frequently with an opalescent tint. Subtransparent— 
subtranslucent. ^ry tough. Exhibits double refraction. 


Comiiositiont according to Connell and Kobell, 


Silica, 

57-69 

56-99 

55-64 

Lime, 

26-83 

26-35 

26-,'>9 

Water, * 

14*74 

16-65 

17-00 

Soday 

0-44 

- 

— 

Piotoxyd of manganese. 

0-23 

— 


Potash, 

0-3*2 

— — 


Peroxyd of iron, 

0-22 

-=99-911, 

> V 

Alumina, 

♦-=100-44, C. 



=99-76, K. 


When heated in a glass tube, wqIct is obtained. Before the blowpipe, clone, it bf'comes 
opaqdb and white, and fuses on the edgi's. Kll'm-escos with curUmate of soda, and fuses 
to a subtranspan-nt glass ; with borax it forms a transpsm'nt colorless glass. 

Pieces thrown into nuiriatic acid gradually bceoiue gelatinous. When pulven/.ed, a 
jelly is readily formed. 

Obs. The dysclasite of Connell was brought from the Faroe I.shiiids by Count Varges 
Kedcmar, of Copenhagen. It was at first nii.stakcn for rnt sotype. Okenite occurs, with 
other minerals of this f^amily, in amygdaloid, in Gri'cnland. 

The name Dysclasite is derived from difficultly^ and tfXaetv, 1u break. 


STELLITR ZEohva calcakeus. 

In acicirlar crystals or fibres, aggregated into radiated or stellar 
forms. 

H.=3*25. G.=2-612, Thomson. Lustre silky, shining. Color 
white. Translucent. ' 

(Composition, according to Thomson, 

Silica 44-465, lime 3U-96, magnesia 5-58, alumina 5-.301| piotoxyd of iron 3-5.34, w'ater 
G- 104=99-948. . ■ 

Before the blow-pipe, fuses with effervescence to a whitacnainel. With a large proj^r- 
tion of borax, it fi>rms a transparent glass; with' little lx>ra'x, a bilica .skeleton remains. 
(■elutinize.H with muriatic .-icid. 

flos. Stellite ocrupieH cavities or rifts in greenstone. • 

It was found by Dr. Tliomson near Kylsyth, Scotland, where it form.4 snqw-whit^st^llar 
aggregatifJHs on greenstone. ... • . ’ 

SttUite from Bergen Hill, N*. J. This mineral, according to an analysis by Prof. 'Beck, 
(Min. N. V., p. 31.3,) approaches Thomson's stellite in com^sition, yet differs in contain¬ 
ing less water and but a trace of alumina. Prof. B. obtained Silica 54-60, lime ^-65, 
magnesia 6*40, nxyd of iron with a little alumina 0-50, water and curhonic acid 3-30. 

Mr. A. A. Uayes has analyzed the same mineral with quite a different result, as follows: 
Silica 55*96, Jime 35*12, soda 6*75, potash 0-60, alumina and magnesia 0*08, protoiyd of 
mangajicse 0-64, water (hygromclric) Ol6=99-.3I, (communicated to the author.) The 
large per centago of soda and the proportion of silica and lime, w'oiild sreni to ally the 
spccii-s if> l*fr,iolite, from which, how-ever, it appears to be removed by containing no 
water. 

This mincial occurs in groups, more or less radiating, of nredlc-forin crystals. H.=4— 
4-5- G.= 2*8.36, Beck. Aas/re subvitreoas. CVy/or v^itc; transparent—translucent- It 
is tough like Dysclasite, and under the pestle ma^ be imperfectly beat out into filAcs. 
It was first found in the rifts of green.stbnc at Pierrnont, N. J.; but.has since bpetn ob¬ 
tained in much finer specimens at Bergen Hdl, N. J. The auUior has compared speci¬ 
mens of the stellite of Bergen Hill with the fort-i^ Pectolite in Mr. Joseph A. Cray’s 
•rabinet at Philadelphia, and finds thsin closely similar in external clmraoters; nioroover, 
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Frankenheim, in a lat<i article, makes PcctoUtc an anbydroiaa mineral, stating that the 
water varies, and is not an essential ingredient 

EDELFORSITE. 

Fibrous or feath^ty, and Inassivc. #' 

H.=6. (?), G.=2*58. Lustre shining. Color white or grayish. 
Transparent. 

Compontion, Silica 61*85, lime 38*15, with some magnesia, alumina and iron as im¬ 
purities. Fuses before Ae blowpipe to a white trwsluccnt glass. 

Obs. Edelforsite is found at Acdclfors irwSmabmd, Cziklowa in the Bannat, and at 
Gjclirback in Norway. 

• Another compouiA under Uic same name, consists of Silica 60-280, alumina 15-416, lime 
8*180, pero^d of iron 4*160, magnesia and oxyd of manganese 0*420, water 11-070= 
90*526. It has been called the Aedelfor* red zeolite. 

ANAfX^IME. Tessera cubica. * , 

llexahcdral Kouptioae-Bpar, Jtf- Hcxahedral Ziolite, J. Cublzit, fV. Analzim; Barcoliic. 

Primary ‘form^ the cube. Secondary forms : figs. 14, 15, 16, 
also fig. 2, and 2 and 5 combined, PI. I. Cleavage parallel to the 
primary form, but only in traces. Massive varieties have a granu¬ 
lar structure. . 

H.=6—5*5. G.=2*068, Heidinger ; 2*278) Thomson. Lustre 
vitreous. Streak white. Color white; occasionally passing into 
gray or reddish-white. Transparent—nearly opaque. Fracture 
imperfectly subconchoidal, uneven. Brittle. 

Compoeitiorit necording to H. Rose, (Ann. de Ch. xxv, 192,) Thomson, (Min. i, 338,) 
and Connell, (E<: J. of Sci. 1829, 262,) 

Fona. Gisnt’f CauMWty. . Kilpatrick. 

Silica, 55*12 55*60 55*07 

Alumina, * 22*99 23*00 22*23 

Soda, 13*53 14*65 13*71 

Water, 8*27*99*91, R. 7*90=101*15, T. 8-22*99-23,0. 

Fuses U'forc the blowpipe, on charcoal, without intumescence, to a clear glassy globule. 
Gclutiiiizes in muriatic acid. Becomes very slightly dcclric when heated. 

Obs. Tiie varieties of this species, which occur under the last two sccondarv forms 
abOim-atotcd, were separated by the late Dr. Thomson of Naples, as a distinct species, un¬ 
der aame of- Sarcotiie. 

The Cyclopean Islands, near Catama, on the Sicilian coast, aflord the most perfect pel¬ 
lucid orystuls of Uiis speeies; their form is refuesented iii 6g. 14, PI. 1. The same fon» 
occurs also in the Tyrol. TAc form in fig. 16, or the trapezohedron, occun^ in Dumbartoii- 
siiirc, the Kilpatrick Hills, Glen Farg. These crystals arc generally opaque, and some¬ 
times have a diameter of three or four inches. 

Anfldcimo is of frequent occurrence in the Faroe Islands, Iceland, the Vicentine, and 
elscwbere, ia the cavities of amygdalqidal, basaltic, and trap rocks, associated with Preli- 
iiitc, chabazito, apophyllilc, dec. At Aiendal in Norway, it occurs in beds of iron on*; 
and at AQdtcasberg in the Hartz, in silver mines. The cubo-octahedral variety, or sarco- 
Ute, occurs among the ancient lavas of Vesuvius, associated with Wollastonite, horn¬ 
blende, and several species of. the zeolite fomily. 

Ifova Scotia utlbrds flue specimens of Ufis mineral. Crystcis of the forms in figures 14 
aDd*16^ Wato I, occur at Bergen Hill, New Jersey. 'Phe gneiss near Yonkers, Westchester 
Co#,'N. Y-jUffor^ small trapGzohedrona. , Aitalcime occurs also at Perry, Maine, with 
apophylUtc, in grwnstono. , , * • 

The name Analcime is derived from draXsir, weakt in allusion to its weak cicctnc 
power when heated or rubbed. 
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LEUCITE. Tkssera trapf.zo!iedra. 


Tripesoidal KouphoDC Spar, AT. Doili^calMdral Zeolite or Leucite, 7. Ampbigeoc,//. White Garnet. 
Leuzit, fy. ' • .. r • 

Primary /orw, a rhombic dodecahedron, fig. 7, PI. I. Second- 
ary form : fig. 16, a trapezohedron. Cleavage very imperfect par¬ 
allel to the primary planes, (e, fig. 18, PI. I,) and also'to the fac^s 
of the cube, (P in fig. 15, PI. I.) Surface of the crystals even, 
though seldom shining. Occurs rarely in irregular forms of a granu¬ 
lar structure. 

H.=5‘5—6. G.=:2*483—2*49, husire vitreous. Streak white. 
Color ash-gray or smoke-gray, grayish-while. Translucent— 
nearly oj^que. Fracture conchoidal. Prittle. 


Comptuition, according to Klaproth, (Beit ii, 39,) and ArTvedson, (Afhand. vi, 25G,) 


Vesuvius. Albano. 

Silica, 53-751) 54 

Altunina, 34*635 S3 

Potash, 31*350 22 

Oxyd of iron, - — 


Lime, -*99*725, K. — —99, K. 



Albano. 

58-70 

56-10 

19-95 

33-10 

21-40 

2115 

0-40 

0-95 


1-35-101-80, Arf.-*101-30, Arf. 


Infusible before the blowpipe except with borax or carbonate of lime, with which it melts 
with difficulty to a clear globule. Its powder changes the blue tincture of viol«:ts to 
greon. Gives a fine blue with cobalt solution. 

Obs. Lcucite is -dbundant in the ancient lavas of the Riedcn country, between the Ijaa- 
chcr Lee and Andcmach, on the Rhine. Vesuvius, however, presents tlic finest and 
largest crystallizations. In the vicinity of Rome, at Roghetto to th(- north, and Albano 
and Frcscati to the south, some of the older lavas arc so thickly studded witli this mineral, 
a.s to appear almost cntire)y composed of it The crystals generally present the secondary 
form, above mentioned. ^ 

The Leucitic lava of the neighliorhood of Rome has been used for Die last 3000 years 
at least, in the formation of iiiili-stones.. Mill-stones-of this rock have lately tici-n dis¬ 
covered in the excavations at Pompeii. 

Lf.untf. is derived from roAi/e, in allusion to its color; and liccause Its form is 

sijiidar to a common variety of the garnet; it has been desi^ated uihite garnet. 


SODALITE. Tesseiu dodecaiiedra. 

Dodecahedral Koupbone-8par, M. 

Pyimary form^ the dodecahedron. Secondaries^ figures 3 and 
5, Plate 1. Cleavage dodecahedral, more or'less distinct. Imfer- 
feet crystallizations^^ massive. 

H.=6. G.*2'26—2-30. Lustre vitreous. Color brown, gray, 
and blue. Transparent—subtranslucent. Fracture conchoidal— 
uneven. 


ComporittOTi, according to Thomson, (Ann. PhiLi, 104,) ANwedson, (Schweig. J. zsjdv,) 

Greenland. Veauvlus. 

Silica, 3C-00 35*99 

‘ Alumina, 

' ,Soda, 

Peroxyd of iron, 

Muriatic acid,* 


Greenland. 

Veauvlua. 

36-00 

35-99 

32-00 ' 

32*59 ^ 

25-00 

26*55 ; 

0*25 


6<75-10(>00, 

T. 5*30* 100-4.1 
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The socialite from Greenland fuaes with difficulty before the blowpipe; it« ep. ct.=: 2-29. 
The sodalito of Vesuvius forms a colorless glassy glc^ule. Gelatinizes with nitnc acid. 
Ofls. Sodalite is mcit Mrith in granite, trap, ^aU, and volcanic rocks. 

SSodalito occurs in Greenland \ at Vesuvius in white translucent dodecahedral crystals j 
massive .and of a.^^y coldt imbedded in trap at the Kaiserstuhl in Brisgau. 

s 

HAITYNB. Tessera Hauyi. 


Hauyn. Aalna, ^osean. Noain. Ittnerltc. Splnellane. ' 

; pTifXary. /orm^the dodecahedron. Cleavage sometimes distinct. 
^H.=6. G,=:2*68—3*33. Lustre fitreous. ■ Color bright blue, 
occasionaUy;;asparagus-green. Transparent. FracUire flat-con- 
dhoidal—uneven. 


Composition^ according to Gmclin and Vaircntrapp, (Fogg, xlix, 515,) 


• 


Haufnt- 

.Silica, 

35*48 

35*012 

Alumina, 

18*87 

27-415 

Potash, 

1545 

- 

Soda, 


, 9*118 

Lime, 

12*00 

12-552 

Peroxyd of iron, 

1*16 

iron 0*172 

Clilorine, 

1 . 

0*5M 

0*339 

Sulphur, 

■ 

Sulphuric acid, 

12*39 

12*602 

Water, 

1*20 

0*619 


AVxeaa. 

35*993 

32*566 


iron 


17*837 
1*115 
0*041 

0*653 Gypsum and salt, 6*509 


*Itinerlte. 
340 ffi 
28*400 
1*565 
11*268 
5*235 
0*616 


9*170 Water and 
1*847’ sulph. hyd. 


110*759 


96*55, G. 98*340, V. 99 222, V. 98*388, G. 

I 

Hauync fuses slowly before the blowpipe to • an opaque white mass. With borax it 
effervesces and fonns a clear vitreous globule, which becomes yellow on cooling. Gela¬ 
tinizes with muriatic acid. 

Osa Hauync occurs in the Vesuvian lavas; also in the vicinity of Rome, in basalt at 
Nicdcr-Mcnmg near Andcmach on the Rhine, and at the Laacher Lee (spinellan or 
noKcan variety) r^'or Andemach, in loose blocks consisting largely of glassy feldspar 
witli some black mica, magnetic iron, end occasionally zircon; the feldspar is granular, 
and contains cavities of ci 78 ta 1 s, among which the noscan occurs in'grains a line in 
length. 


LAPIS LAZULI. Tessera vltramarixa. 


LasuiMeln. Ultramarine. 

Primary form^ the dodecahedron. Cleavage dodecahedral, im¬ 
perfect. Imperfect crystallizations^ massive. 

H.=f^5’5. G.=2*6—2-9. Lustre vitreous. Color rich Berlin bp 
azure-blue. Translucent—epaq\ie. Fracture uneven. 


aectmUng to Qnelin, Clement and Desormes, and Varrentrapp, (Pogg< 

zlixt 519,) 


Silica, 

Alumina, 

Soda, 

Pota^, 

Lime, 

I^MOzyd of inm, 
Sulpliftfic acid, 

CarDonato of lime, 
Water, 


49*0 

11-0 

I 8*0‘ 
16*0 
4*0 
20 


—OKI, G. 


35*8 45-50 

34*8 31*76 

23*2 9*09 

- . • 3*52 

—- Iron, 0*86 

- 5*89 

, 3*1 0*95 

.3-1 Chlorine,- 0-42 
—^100,C A P. (712:-98*11.V. 
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Lapis lazuli fuses to a white transluerat or opaque glass, and if calcined and reduced 
to powder, loses its color in acids. The .coloring matter in the )!^pis LazuU is a sulphate 
—probably of iron. 

Osa Lapis Lazuli is usually found in granite or crystalline limestones. It is brought 
from Persia, China, Siberia, and'Bucharia; the specimens often contaii^ scak#'of mica 
and disseminated pyrites. aOn Uie bonks of the Indus, it occurB Qisscmhiatcd in a grayish 
limestone. 

The richly colored varieties of Lapis Lazuli aro highly esteemed for costly vases and 
ornamental furniture. Magnificent slabs are contained in some of the Italian catJicdrals. 
It is also employed in tlic manufacture of mosaics; and when pdwde^id coidaritutcB Uic 
rich and durable paint called Ultramarine. 

An artificial ultramarine used in painting porcelain at Mcissnt'r contains, accordingib 
Varrentrapp, 

Silica 45'(i04, alumina 2.‘l’.^04, so^ 21-476, potash 1-752, lijne 0-021, sulphuric acid 
3-830, sulphur iron 1-063, chlorine, a small <|iiantity undctermincd=0K-73.'>. This 

artificial ultraminc equals the native in brilliancy of color and permanency, and is now 
e.xtc-nsivcly used in the arts. 

• (.TIABAZITE. CitAB.xztuB KtroMROfi£Dur.>. 

Rtinmbohcdral Knii|)honc-!^par, .V. RhomljohedrnI Zrolitc nrt'lmbazite, J. rhKbasie.r. f.-anHf- 
SchaliasU, IV. Chalia-in. flatd. Lcvyriu. Hriaster. Mc^oliii. Mncrntyputi!« Kuuphone-Spitr, .V 
Cidt'Hnite, Bmtftirr. lli>\a 42 oiinl Koupliono-S]w, Hatd- llyilrohtc, lJu Ttiev. Borcnlue, r'auy- Tha- 
route, Hrnt. t.edcrerhp,' Jackson. Acadiullle, ^Iger and Jackson. 

S ' 

Primary forniy an obtuse rhombohedron, R : R~94° 46'. Se,- 
condary form^ figure 1. R : 0=137*^ 23', e : e=125^ 18'; R ; a 
1=126° 26J'. R : e (over a)—83° 31', e': e' (over ba.sal edge, fig¬ 
ure 2)=71° 48', e':e' (over a terminal edge) =145° 54'. The 
inclination of R on a" (over a) in Gmclinite (figure 3) is stated by 
Brewster at 83° 36', by Rose at iJ0° 54'. 



Compound crysiats: composition parallel with n. a^': (bver 
the base, figlire 4) Levyne) =1'25^ 12'; also in twins conopbtinded 
parallel with R. Plane a often cuiyed or striated; and' a in figure 



ClIALICINEA. 


341 


3 horiz<»tally striated } the edg;es the pyramids (figures 2 and 3) 
often a setihs of slrie. Cleavage rhortibohedrnl, Either indistinct. 

H.=4—4*5. G.=2-08“-2:17, (var. chabazite,) Tampau : 2 06, (vaK 
Gmelijftte,) ; «161, (Leyyne,) Thomson ; 2*169, (Le- 

dcrerite,) Hayes. vitreous. Co/or white*^esh-rcd. Transt 

parent—tra^lucent,. *-;FVdc/Mrfi uneven. Brittle. 

' ' *■ 

aflcordinjf to ArfvedMn, Rammelsbcrg, (Poffp. xlix, 211,) lliomson, 
(I^. i, 336,) O^ell, (Jameson’e J. No. 48, p. 360,) and Huycs, (Sill. Jour, xxv, 78,) 



('AoAatita, 

F«M>e. 

C4a&azif«. 

/ 

OAelinite, 

Autrim. 

Omehmte- 

a 

JjedcrcnlC’ 

Silica, 

^ 48*36 ' 

48-36.3 

48*7.50 

48-56 

4’6-.56t 

49*47 

Aiipnina, 

19*28 • 

18-615 

20-333 

18-05 ■ 

20-186 

21-46 

L&ne,. 

8*7a. 

9-731 

8-833 

* ,5-13 

3-895 

11-48 

S(^, 

—... 

0-255 

3-,33.3 ' 

3-85 

7-Ojl 1 

.1-94 

IVttush, 

, 2-5(1 

2-565 

froee 

0-39 

1-H73 nios. aud, 3-.18 

PiTox. of 

iron,-- 

- Mag. 0-770 

o-u 


(Hi 

Water, 

2MirAJtt,Q0-47l , 

20-000 

21-66 

20-112 

8-58 


100 -00, A 

lM-000, R. 

98-019, T. 

96*75, C. 

100-024, R. 

98-57,11. 


Intiimesco and'/vhitf^n before the blowpipe- The ykneX-y Chnflinite forms a jelly with 
muriatic acid. Opaejue. crystals become translucent in olK 

Gas. The identity of Levync and GmcUnitc wiUi Cliabaxitc has lately been shown, in 
a vc^ complete aitiq)c on this subject, by Tamnau, in L^nhard and Uronn’s Noues Jahrb. 
f. Min. 1836, 6.33 ; see also an article by Rammelsbrrg, in Poggendorf's xVnnalca, xlix, 
(1^40,) 211, and thet’hcmical Mineralogy of this author, in which he expresses lus doubts 
with regard to tl»c late conclusions Of Connell.' The crystals of IjCvj’ne afford faces of the 
three rhombdicdrons 4', 70° Vy and 79® 29% of which 4hc last wa< taken for the pri¬ 
mary ; but all may bo secondaries to chabazite. Gmeliuite- included crystal! prcs«;ntjng 
the form of double six-sided pyramids, (6g8.'2 and 3.) The Tit'dercritc of Jncksnn, from 
Cape Bloinidrrn, prcsi iils the same'form as Gmelinitc: as Ramniflsl>erg stafis. it has the 
same cheinicul rorhiiila ns Chabazite, ^mcpting one third the amount of water. Pharolitf 
also has nearly tl»e same form as Gnffnrtc, (figure 2,) and according to an analysis by 
Anderson, (Kerz..lircsb, xzii, and Jameson’s Jour. No. 67, p. 23, J8'13i) cons-istsof Silica 
4.5-628, alumina 19 180, peroxyd of iron 0*431, lime 1.3-304, magnesia 0*143, potash 1-314, 
soda l“6:?4, water 17'976=09i)62.- R:R for Phacolito is given at 94® by BrqthaupL 
(.’hubar.iicocciu-s mostly in trap, basalt, or amygdaloid, and occasionally in gneiss, sye¬ 
nite, and mica slate. 


Kmc c^stollizations occur at the.Farcio lalands, Greehland, and Iceland, associated witli 
chlorite and stilhitc; .also at Aussig in Bohemia, in a kind of grcenslouo, (the grauatfin 
of Werner,) also at the Giant’s Causeway, Kilm^colm, Rcnfrewaliire, Isle of 5?kyc, &c. 
In Ngra it.occura in fine crystals, often highly modified, of, a wino-ycllow or fiesh- 
red cbloc', and is aMociuted with Heulandite, analclmc, and calcareous spar. The viurirty 
lAv^at occurs in tnip a:k the little Deer Park of Glenarm, f^coUahd; alst> at Skagestnind^ 
Iceland; at D^snypen, Faroe, wHh chedMuite, anolciihe, and Heulundite ; at G^hf^||| 
Disco lUan^ Greenland, audibccasiooally in lor^ crystals at Hartfichl Moss in Uenfrf^ir 
slure,, is found at Montecchio Msggkm and at Cartel, in thi). Vincent uit*. 

in UMi^ities of itoygdaloidal rocks^ ^io in county of Antrim, at the Deer Park of 
Gleo^rkD^of a wkitc^Mlor, and ^t the. lidand Magee near Lame, of a pale flesh-red. Ta'- 
doenle w&s obtained'by Jackson knd Alger at jbape Blomidon, Nova Scotia, where it 
occiinih bas^t assor.iatcd with stiUnte,mesotypb, aa^anhlcimc: tin* (crystals arc usually 


Mass. 


ifitfliftfln 


cea wm.soappuM, Bphcne, and apatno; aisooi a ycuowuo-rea eoiur in 
I, on th#|9|Mbzta^pike; at Haafymfc) Cwm^on nwisa; in syenite at 

%; dsh^ SbObestir.- Mass..: at Berm Hill, N. Jb,.'in small crystals, 
'^^e^jMaMangMleimnDd; and in gt^tbione at ^ermdht, N. Y. 
Is naalir^s bm ap^ied to a rad dihbaute Nova B^ia, 
ad Aljrer. ttilus the tflikaibal ntOMlIsefi and crvstallizatiou of chaba- 


Uisrtitb^^lftMkiohjuHi Ai^> tbephtaibal ptopeHisfi aim crystallization of charo- 

■/ilc. Dr. Thomsbn fflwained ^|^tB con^ysition, Silica 52*4, alumina 12-4, 
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pcroxydof iron 24, lime U*U, waU^r 2l*6*=l00-4, (Phil. Mag. IftKJ, p. 192.) 
matter which appears to be oxydof iroiii la almost wan^gin Bomc H|)cciinenS| and hi one 
the autlior observed a tcsselated amng^ent of it, the angles being nearly colorless. An- 
oUiec walysis is required bemre t^s mincrM is separated frpni chaba-/.itc. 

$ IAYDENITE. ClLUIAZIt'S MONOOUSATU!^ 

Primary form, an oblique rhombic prism. 
M ; M=98'" 22^, P : M=:96<>5', ^Levy.') • C/ca- 
ra»c .‘^lateral and-.basal,‘perfect; the latter 
little the most so. Twin crystals compounded 
parallel with P, as in the annexed* figure. 



or wine-yellow. Translucent—transparent. Bii'tle. 


Haydenito was first described and named by Clcavcland. It has >ince licencon- 
.siderod chahazite, iind was lately restored to its place as n spedies bv I^'vy. It incurs 
coating hornblundic gneiss,in fissures at Jones’s Falls, a mile anid a half'from Baltimore. 
The Oiystalji seldom exceed, a line in length, and are nearly rhombs in shape. Tliey are 
usually coated with a brownish-green hydrate of iron^ which' w easily Hejwrah'j!, and leaves 
the surface smooth and bright. Occasionally crystals are met wifli. con.il'-'ting wholly ot 
this hydfatcof iron. The Haydenito is associated witli Ilefilaudilc in nuniile crystals.. 


DAIHOLITE. DATHOLt'S OSLIQUes. 


Pruoiatic Oystonic f^par, .V. Derate of Lime, P. Dorosilirate of Lime, J^om. Dntholith. IV. 
Eijnarkiic,//au4.. RatolUc. liuutbotdiite,/.£ry. Uotryollte. C'iiauv HurotCc Silicicu‘«s/f. 


Primary form^ an acute oblique rhombic prism; M: 30'. 

S^econdary forms^ 



P : e=91® 41', £':e'=116'^ 9', 

4J', M : c=128° 45f, M :y=150^'40i'. 
Cleavage parallel to M apd also the 
flhorter diagonal, but not distinct. Jm~ 
perfect crystallizations: botryoidaliand 
globular snape.s, having a emumnar s^c- 
ture; also divergent and radiatin^fhrau; 
also granular. , 

' H.=5—6*6. G.=2*989i (from Areb- 
dal,]) Haidinger .Lustre Vitreous^- (^ten 
. Bo«tt]^ jeirDok,ct. ^ inclining to resinou4 on the 
fracture; sometimes .also pearly. Streak whi^. i 

soorttoes inclining to yellow, or re!4^^ i^;wrty 

oliTO-glwn ot honey-yellow tinge, . Translucent 
ven, subconchoidni. Brittle. 
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CompoMton, accordmff to Stromryer, (Pogg xu, 167,) RainnicKborff, (Poee xlvu, 175,) 
and Klapro^, (Beit iv, j56,) 


% 

DalhOUty 

Artiretaherg 

* Jl. 

Datkohtf 

Awodnl 

_-A. . 

Bottyohtg 

tSilica, 

lame, 

.If*36 

38‘477 

37G4H 

dB65 

lb 300 

35 67 

35 640 

35 i07 

355 

U270 

Boracic acid, 

iil 26 

20315 

21240 

240 

18 312 

Watci, 

• 

6 71 

5568 

5 705 

10 

102U 


UlO 00, S 

100000, U 

100 000, R 

• 

LOO 0, K 

00 Mb, R 


The third hy Bunmelshcrg contaijis ilso 0 774 of alumina and p( toxy d fd iron 
^botiynhtr ippears to diilcr ui runUiniiig twirc aa much w ttci d itlioliU 
PaAbobte (including itb vanctiis) bocorath fhable jn the fliint oi i randh Before thf 
hlow^pe it bfoomt*! opiquo, jntumc<^ce8, and uiclts to a globult It dissohes 

nuduy ind gihtmi/cs nithnitnc acid 

Ob8 Dit/iolite is found in am}gdaloid and gneiss, somttinie'> aKo in beds of non 
ore in primitive rocks In the latter situation bom varieties are found at Arcndil irfSor 
way ’riM variety /fumAoMtite, which was instituted as a distmet sptcKs hv licvy, ot 
(iirs m agate balls at thi Seison Alp, in the T)rol Datbolite is met witii also m the val 
U> ol Ohn Farg, Fdlhslun 

Tin States ol New It iscy and Connecticut alFord th( prmcip^l Amcnc ui localities ol 
this spicus, at each ol whuh it occurs m imvgdaloid 

Dath<ditr oceuis cr>i>talli7ed and massive in trap, at the Rocky Hill quarry Hartford, 
i onn , in the nortluast part of Southington near Mr Hamlen’s, m amygdaloid, both ui 
f rystals, Hbrniis aiir) massivi ; also m Birlin ntar Kensington, in the northa r st part ot 
Mtndt^n md at Aluldhhfld Falls, Conn The bc«,t specimens in Conncctieiit come tiom 
Roanrfg Brook, 14 nubs from New Haven, where the cnstals are highly modified and 
someliimb an half on inch long and nearly pellucid Bergen Hill, N 3, his afiordid 
hne spccimenb, and Patterson, N J, specunens of ^ss interest Occurs >>panjig1v at 
Piemiont, New York 


PREHNITn Clasibtvlvs acaotomis 


Axoloniuus I ripbone-bpar, M Pnunatir Prebniic J KoupholiU. Ldchtli Cblltooitc, £»ir»iu 

Ptimary form^ a right rhombic prism; M • M=99'^ Ob'. Sec¬ 
ondary fointy M r=:13U° 2'. P: a=106^ 3(y. 

Cleavasre : basal, distinct. Tabular crystals often 
unite by P, so as to produce what appears to be a 
single crystal biokcn in several places, and some¬ 
what rounded «t Its extremities? Imperfect crys¬ 
tallizations: loniforfn, globular, and stalactitic 
shapes, witli a crystalline surfaceji and imperfectly 
rolu&nar or famellar, strongly coherent structure; 
alsp granular and souietimes impalpable. 

H.=6—6 5. G=:2-8—2*953* Lustre vitreous, 
except on P, whose lustre is pearly, especially if 
obtained- by cleavage. Streak white. Color va- 

of green, passing into white and grfly. Subtianspaieui 
f . JVpicriire uneven. Somewhat brittle. 



^cording U> Khiproth, (,^n 4c 
Thomson and fahuiit ('Phoin Inin i 9^,) 


lo Ch i,aoe») GrfiUn, (VliHiiff 1 lu, 1P9.’' 
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A foUtiU'd var. 

Fibrous vor. 

Ffb. ligM ueeu. 

White var. £41nh. 

Silica, 

43-80 

43-oe 

43^ 

i 43^048 

Alumina, 

30-33 

23-25 , 

230tf 

23-840 

Lime, 

18-33 

*26-00 

22-33 

26-164 

Protox. iron. 

s-6a 

2d)a3K - 

• 2-0Q-. 

0-640 

Protox. Jiiaiijr, 


0-25 


0-416 

Potash and ^da, —* 

— 

_■ • 

1-028 

Water, 

MG * 

4-00 

» 

1 ^ 

1 ^ 

4-600 


9'J-28, K. 

98-50, G. 

97'33,T.- 

V: .99-736. L. 


poforc the blotvpipc, ou cliarooah^it frotlis and melts to a slag of a light-green g<^. 
AV ilh lx>rax it forms n-traiiHpan'nt bead. Tn dilute muriatic acid, it dissolves slowly, 
without gdatipizing, and leaves behind a flaky residue- ^Vhen heated, it exhibits electric 
pohirity. ‘ • 

Obs. Prebnitc \vas first found at the Capo of Good Hope by Colonel Prehn, after j^ioDi 
it was named by VVcmiT. It has since bwn discovered at numerous peaces in Ebnpe, 
ill Asia, and .'Viiieriea, in granite, gneiss, and trap rocks. 

At St. ( IfrysUiphe, in Dauphiny, it is associated with axii/'te ead cjndotc; U also oc¬ 
curs ih the Fussa valley, Tyrol, in Saltzbu^, at Friskie Hall and Conipsie in Dumbarton¬ 
shire, and at Hartlield MoSs; in Renlrcwshirc, in veins traversing trap, associated with 
anolciinc and Tliuinsonitc; also at Corstorphinc IlHl, Uie CasUo and Salisbury Crag, near 
Edinburgh. 

In the Cnited States, ffnely crystallized specimens have been obtained at Farmington, 
\\ oodbury, and Middletown, Conn., and West Springfield, Ma-ss., and Patterson and 
Btrgen Hill, X. J.' U occurs in small quantities in gneiss, at Bellows* Falls, Vt, and in 
Syenite, at Charlestown, Mois., Milk Kow quarry, olten in minute tabular crystals, asso¬ 
ciated with chabazite ; also at Palmer (Thrw River) and Turner’s Fiils on the Connecti¬ 
cut, Mass., in gr^nstone, and at Perry, above Loring’s Cove, Maine. 

Handsome polislied slabs of this mineral have been cut 'from large masses brought from 
Cliina. * ■ 


HERSCHELITE. 

Ltty, Ann, of Philosophy, Sd ser. z, 361. 

4“ 


Primary form^ a hexagonal prism. Secondary, a flat hexagonal 
table, with replaced terminal edges; P : e about 132°. . Cleavage 
perfect, and easily obtained parallel with P.' 

H.=;4*5. G.:=211. Co/or’white. Translucent—opaque. 

According to the trials of Dr. Wolla-ston, it contains Silica, alumina, and potash. . 

Ob.'I. It nccurs in the cavities of trap at Aci Reale, nearCatania, in Sicily, ossocfited 
with Phillipslio. Th‘- crystals arc sometimes isolated, but gbncnUly oggregatiia'ln a 
lUunnLr similar to tl.osc of Prehnite. . 

This s|k;cu's was named by Levy in honor of Sir Wm. HerscheL . \ ' 


Nephrite.' Nbphrus amobfiius. 



Unclcavabic Nephrite-Sphr, Haul. 
Liikn> Wtrn- B^stoin. 


Common p. Jade Nephrftigue, H. Talean 




Massive; fine granular,, or impalpable. 

H.=6*^7‘5. ^.=2*932—3*024. Lustre vitreoUB. St^k 
whiJe. Color leek-green, passing into blue,, gray,. 81 ) 4 . 
Trawlu<jBit,t^suhtransIucent. Fracture coarse, 
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CoMjKMtMny. accordi^ jp 


Ma^picsiai 
.'Alumina« 
Ox. iron, 




Ox. chrome, 
Wate, 


l^tnor and Bow«n, 

50'50 
. 3100 

10-00 ^ 

5-50 

(►05 

2-75«=99-80, K. 


From Smlthdird, R. I. 

' 41-688 

34-631 
0-562 
. 1-747 
Lima, 4-250 

13-417=.96-295, B. 


Infbiible, aU^a^.heforo the hlowpipCj but becomes white; with borax it fonns a clear 
glass. Someisp^imens malt with difficulty to a grayish mass. 

Ooa Jade Was ongirtaUy brought from Chin^and Egypt A fine sky-blue variety 
occurs in the primitive Udvestone of Sniithfield, K. I., and a greenish and reddish-gray 
variety in the same species of rock at Ea.ston, Penn.,*and ‘Stonuham, Mass. 

* Thu name Nepltiite is derived from a kidney; it was supposed to be a cure for 

of tlio ludiiey. 

. iV. ■ 


■ SAUSSURITE. Nefijri'b psritohi's. , , 

^ PrlvqaUe Nephrite Spar, tfatd. JadeTenace, FcIdspstbTeoace, If. ^Lcmanit Mogerer Nephriu 

Imperfecdj/ crystallized: cleavage in two directions parallel to 
the lateral faces of rhombic prism of 124° nearly. Composition 
often granular, impalpable; strongly coherent. 

H.=5*6—6. G.=3*256j^ a granular variety from "Piedmont; 3-342, 
a CQnipact variety from the Pays de Vaud. Liistre pearly, inclin¬ 
ing to vitreous upon the faces of cleavage ; .also resinous in some 
specimens, particularly the massive. Streak white. Color white, 
passing into greenish-white, mountain-green, or ash-gray. Frac¬ 
ture uneven, splintery. £xlreni.e]y tough. 


CotftffosiO'oN, accor^g to Klaprotli (Beit iv, 276) and Saussure, (J. dcs Mines, xix, p. 
317.) T ' , 

49-00 44-00 

24-00 * 30*00 

lO-SO 4-00 • 

3-75 JPotasli,. 0*25 

6-50 .12-50 

• 5-50 6-00 

- ' O-OS 

0‘75>=100, K 3^0i=100, S. 


Silica, 

Alumina, 

lime, 

J^giic'sia, 
Rroxyd of iron> 
Soda, 

Ox. manganese, 

liOSS. 


.Before the blowpipe it fuses with great difficulty to a grccnish-gray glass. Not acted 
updriby acids. 

Saussurite occurs in primitive regions, and with hornblende and augitc constitutes 
the imcks called gabbro un^euphotido. It was first found on the borders of the lake of 
Oeneva, by Saussure Senior^ whose name it bears. ' It also occurs at Monte Rosa and its 
vieMty, in Corsica, in Greenhwd. at Madras, and elsewhere, as a constituent of the 
above rocks. 




BOLTONITE. 


' Silicate (if MagiMsU, TItMi. Boltonlte, SAepord. 


massive ; structure coarsely granular. Cleavage pretty 
one direction; rn two othejrs oblique to the first, indis- 
an oblique yhoB^idal prism as the primary 

form. * ^ , 

‘H.=6—6. G.^2^—^*9. jLttjifre vitreous. ^SVreaA* wliite. Color 



34G 


DESCRIPTIVE MINERALOGY. 


bluish-gray, jpflJIowish-gray, wax-yellow, yellowish-white. The 
darker colors rarn yellow on exposure. Transparent—translucent. 

Composition, according to Thom^n, Silica 5G‘64, magnctiia 3G'5S, alumina 6*07, pro- 
toxyd of iron 2'46=^l01»fi9. 

Before tlie blowpipe alose, it is blenched and rendered transparent, but docs not fuse. 
With Ixuax it forms a transparent glass. 

Ons. Bollonitc is disseminated through the white limestone at Bolton, Mass., and has 
also been observed in the neighboring quarries of-BoxTxirougU and Littleton: al» in Do¬ 
lomite at Ridgefield, Ct, in bluisH-gray grains, and at lliirs quarry, Reading, Ct., of a 
pale straw-yellow color. ^ . 

(iLAFC'OLlTR 


Brrffmaun, Ldin. Xcw 1‘liil. Jour. lU, 385, .'t. 

Massive ; traces of cleavage parallel with the fates of a rhombic 
prism of ^bout 1*13° 30', according to Brooke. 

H.fcS. G.=2T2—SJO. Lus/re vitreous. Co^or layender-blu% 
passing into green. Fracture splintery. 

Composition, according to Bergmann, (Pogg. 1827.) 


Silica, 
AUinilna, 
Lirno, 
Magnesia, 
• Potash, 
tSodu, 


r>or>83 

27-nOO 

l()*26li 

3*733 

1*266 

Q-266=96*414, 



with 0*1 of iron and 0*87 of manganese, which arc supposed‘‘to be accidental impurities. 

Before the b}ou*pipe it whitens and fuses only un tlic cdgc.s; wiUi borax or salt of phos¬ 
phorus, it is readily soluble 

Obs. This species u as observed by Menge near Jjake Baikal in Siberia, imbedded in 
compact fci(h^ar‘and granular limestone. Frankoiiheiiu hus lul^ suggested that it is 
nothing but J/abradorite. 


T(JUQrOI8*. Lazl'lub AMORpiirs. 


UncleavaUe Azure-Sfuir, CnlaUc. Mineral Turqnols. Agnphitr. Jotinite. Kalalt aod> Tiirkta 
of fhi Oermans. Jiirousa o/ l/te riratans- Callais (probably) of Fltny- 

In reniforin masses. Cleavage none. 

H.=6. G.i=2*83—3*00. Lustre somewhat waxy, internally 
dull. Streak white. Color a peculiar bluish-green. Feebly sub- 
translucent—opaque.. Fracture small conchoidal. 


Compomilon, according to John, (Ann. des Mines, 2d scr. iii, 231,) 


Phosphoric acid, 30*90 

Alumina, 44*,'>0 » 

Oxyd of (Sopper, 3*75 

Proloxyd of iron, . 1*80 



Water, , 1900«f)9*9.5 

Bmclins obtained in his analysis, Phosphate of alumins. phosphate of Ume^ silwaidl^ 
of iron, and copper. * 

Becomes brcmii in the reducing flame of the blowpipe, jind'colors it green, but is infu¬ 
sible ; it fuses n:adi1y, however, with borax or salt of phosphorus. Insoluble in muriatib 
acid, and may thus dc disi iiiguished from other .spocic.s called hy the name qf Tnragmji.. 

OiU Thid.'spccied occun only in a m^untainoiM district in remia, not far fktnn^^j^oba- 
iHiur.'^ Aocordiitt to Agaphi, the only naturalist who has V)sitei{i the locality,'ttttftoois 
o( curf .c^y w^ich tmven^ % mountains in all directiordk 

It a fifto polish, and is vuucd for ornamental purposes; and whto findy co¬ 

lored, is highly esteemed as a gem. TheJ^ersiun king ia said to-rrtain for lijs oWn use 
all llic larger and finely tinted specimens. 
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PUny remarks cmiceming the Cdllaw, winch apjM ars tr> bo idcntJcaLwith the tnrquois, 
that it occurred of a pulo.jrn'cn (e viridi pullciis) color, and that its ficHt color wan einc- 
rald. He states, that its lorm wus usually round, and ulvo tlio lublo that it w as found iii 
Asia projecting from tlic surface of inaccessible rocks, whence it w aa obtained by mcaus 
ol slings. 

• t 

LAZULITH. Lazulus RiiONBicus. 

k 

Prismatle Azure^par, M Aruriti-, P. Azurentonc. Hy^muMiiih(i«ii!mte of \luiinna and Mwr- 
iitti 8 ,rA 0 m. Bluefitpar. PrlsmStoidal Azure-Spar, F«ld-paUi bleu, ^/. .Vorauliic. UlaiMpaOi. 


Primary form] a right rhombic prism ; M ; M= 
91° 30'. l^econdary form : M : e—135° 4p', M : e= 
168° l{y, M : e^z=140° 40', a : a=rl2(J° 40', a : a'= 
150°, c : a=160° 45', a: e=138° 45'. Cleava^fe in¬ 
distinct parallel witli M. Occurs also granularly 
massive ; particles strongly coherent. , 

H.=6—6. G.=3*057, Fuchs. Lustre vitreous. 
Streak white. Color various shades of aziirc-bluc j 
commonly a line deep blue, viewed in one direction, 
and a pale greenish-blue, at right angles with this 
ditection. Subtranslucent—opaque. Fracture un¬ 
even. Brittle, » 



0 

Comjpofition, according to Fuchs, (Schweig. J. xxiv, 373,) and Bmndcs, (do. xxx, 38o,; 


Phonplioric acid, 

41-81 

' W-33 

Alumina, 

S.-i-TS 

31-50 

Magnesia, 

9-34 

i:j :.G 

Silica, 

Pnitoxjd^f-iron, ' 

2-10 

«-.)0 

26t 

OH) 

Wat. r, • 

C06=»97-6H 

Oort 


Lime. » J:>==99'60, B. 


Intumi'scai slightly Ix'furt' the hlowpipe, and assumes at a high heat a giassy appear¬ 
ance, but doegs not fuse. With borax, it yields a clear colorless globule. 

Obs. U occurs both ma>bive and crystallizM in narrow veins, travcr'.ing clay slate, in 
the torrent bedg of SchUmming and Radclgraben, near Wcrfcii in Saitrburg. It is also 
found'ncar Vorau in Styria, whence it has fa^n called Voraubto. 

Tlic name Lazulitc is derived from an xVrobic word azult meaning ftearrn, and alludes 
to the color of the miiirral. 


* NEPIIELINE. Spatum iipaagoncm. ’ 

Rbom^obedrsl feldsMr, Af. BViomboldnl feldspar, .f. Pmnmtte, p. limlna and I^rlfna. 
ed/i. Dsvyne. Carollnile, Monu Reudonttn, Beudantlto, Mont. Elaiulite. Fetuieln, n'. Ficrre 
Orsas. Lythrodet. Sodoite. Cancrlmtc, O. Hoot, Pogg- xlvli, 3TJ. 

Prifnary form, a hexagonal prism. Secondary, fie:ure 125, 
Plateli. M : e=160° P : 6=134° 3', (Nephelirie,) Phillfps. P:e' 
=154° 27', (Davyue,) and M :* e'=115° 33','Haidinger. Cleavage, 
prismatic and'basal, imperfect.' Also thin colnninar and massive. 

—6. G.=2'5—2*64, Nepheline au«t Filaeolite; 2-420, 
JUayynej 2-453, .Cancrinite. Lustre vitreous—gressy; little opa¬ 
lescent'm some varieties. Co/o^ white or yellowish, dark green, 
greenish or bluish-gray, brownish and brick-red. Transparent— 
opaque. Fracture subconchoida!. 
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Composition, to (imclin nod Scliccrfr, (Pogff. jclijc, 359,) Montieelli and Co- 

vcUi. and G. Knsc^^opff.xlTU, 379,) iSt 




^fpkeline. \V'hiteKlaolile. do: 

Uuvyne. 

Ciuirrlnllc. 

silica, 



.I4-30 

4.V31 

42-91 

40*59 

Alnmimi, 

33- HI 

s33lU , 

33*2,'» 

;i2(;,3 

33-28 

28*29 

Pemx. irOii, 

1*.>0 

• 0-39 

1)^2 

0*4,'» 

3*11 

—1 

litme, 

ouo 


0:12 

033 

12l)2 

7*06 

Soda, 

13*36 

11*93 ■ 

16*02 

1.7*9,'» 

... . - 

17*38 

Potnsl), 

713 

4*72 

5*h2 

5*45 Ox.mang. 1*25 .Potash, 0*57 

Water, 

1*39 

0*21 Mag.lHIT 

0-60 

7*43 Garb. 

ac. G*ll 


10113.G. 

99*40. S. 

lOlHiO, S. 

. 100-72, S. 

1(10*00, M.&G. 10(V00,R. 


t 

Br^ithaupt ha** offered rpi-*on** for l>rh«'vinff fl*oe£f. liii, 115, 1H ll") lUat tho analyM of 
Datync is not onrrcPt. and apiKar** to nIuov that tlir Canriinite ol Uosr is Nlcntionl with 
it The mNlalli/iilinn ot DlJVMUMs the saine as that of Ncphi llm and the uiialysn of 
('anerinite *«kow >, no an iit di->«*ri ji.uh’v in coinposition. The j,*att( i plarintf tin* Icnniual 
edt^, is diffen-nt in D.i^ uie ami tNc phcliiH*, hul they are derivahle <iiic from tho other, 
Ei<Polite,yi'\iic\\ SWuvrer Ins lately proved to be identical with iNVpIn liui^ (P^^jr. xlix, 
359, ll^l,) orcur*, in cleavahlo inasM's, translucent to ojmtjue, of gra) t^h•glce^, browmah, 
and white colors, and h.tMiij; a ffrea.>y lustre. 

Xeplieliiip bfcniiies rounded on the ed*^ Iwfon* the Idowpipe. In nitric acid iragmenU 
lose ilieir tr.m-p irmcy anti bi'cainc clouded. Davyne fu'ses readily to a white blebby 
gl iss. With .'..lit of jihnophorus, f’anerinitti fiL**es witii mtiiutuseem'e, and with tho mpa- 
ration of .a '•ki b ton of hihea to a clear glass, which with inori* of the flux liecomes opaline 
on cooling. Khenlito and Davyne gelatinize readily in nitne arid. 

Oas. Xrphi hne occ)i('> in eryNtils in the older lavas of VesuviuH, with niira, idocrasd, 
&.e.; a1:!o at ('.ijio di Bove near Koine, and in the ('linkstnne at Katzenbiickcl near, 
Heidi ibi rg. Kla*olite eonic-s ironi Brevlg, dtauern, and Kiederiekavani, Norway, where 
it t.s found imbedded in Zirron-syenite : also from Itmengebirge in Siberia, along with 
wliilc feldspar, bniwn hexagonal iiiiea, zircon, pyroehloie, Ac. Davyiii* ii» met with 
among the Ve-nvian lavaH, in long translneent or tttiiis{>arent siv< and twetve>sided prisms. 
Cancrinite orrurs at tlie Ilinen inoiuitain'*, t'ral, a^^aieiated with ».m!alitiJj apatite, fltior, 
zircon, and elieolite. 'I’hi name Xeplirlme'i'. derived Irom •( floutl, and alludes to 

the action ii> .acids: and elwolite is from tXatov, oil, in :inn.sion to its greasy lustre. Da> 
vyne wai nam^d in honor of Sir Huiiiphry Duvy, and (^uncrimto uflet Canerin, one of 
the Russian MmlHh'rs of I'manee. 

OifsprIciU. Tanmad proposes to unite Gics»*ekite with Ncpheline and Elrnlitc, witli 
which it agrees in mast of its characters. It occurs in hexagonal prisms, sometimes widi 
the terminal edgr s replaced. Lustre greasy. —3: fresh sfH-eimeiis arc said by 

Tamnau to have tlie hardnessof KlicoliU'. fjeonhurd. Color grayislt-grecn 

and dirty olive-grren. Subtranslucent->opa(|iK*. Fracture uneven and sjilintcn. 

Vomponfinn, aceorrimg In StronieyiT, (Gilliert's Ann. Ixiii, 117^,; Silica 4(H)7, alumina 
3.Tr^2, prr>tox}d of iron .3-35, |) 0 Uihh (r20, magnesia l'2h, prritoxyd of manganese l*j.S) 
water« 

It wa.s brought finm the distript of Julinnrnhaab in IireeniHiid, by the late Sir Charts 
Giescckd, where it rMwurs in por|di>'ry. 

indianitc is a Hiiic-Nepheiine, according to Beiidant. \Ve. have associated U 'with 
anortliitc. * 


FELDSPAR. SpATijM ortiiotoiu'M. 

f 

» * 

OrtbdlnaNraii Feldspar, .V. Prismatk Feldspar, J. Felspar, fee Hpar. OrtliraM, Ortboels|S. Ada* 
larla, HurebleriaUe. AmaUHite, Amaxoiutone, Hunadin, Mnonstane, XapoleoAltS, IvieiDSUe. 

FeldHpin, Homo* fthiugoOx, Elsspatb, W. Mikrolin, Urea- Erytbduii reristertia, aiflf Mhftile 

Prim<Ayiyf&^, an oblique rhombic prism; T^Tr=ll8®49f, 
r ; T=07® IS'. Secondary forma: according to Mohs, 
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in Hgs. 5 an(^, exposition is of the second kbidy and has taken 
place parallePwith In fig. 4 it is of the third kind, and has bMn 
ctfected parallel to a pl^ne on a lateral angle. 

Massive varieties have usually a granular structure of different 
degr^ of fineness also«somctinies a lamellar composition. 

H.‘=s6. G.=2*394—2'5S1, Rose. Lustre viWjBous,- sometimes in¬ 
clining to petely upon^e face of perfect cleavage. Streak while, 
or grayish-wliite. Color white; often gray, reddish-white, fiest^- 
red, ffreenish-white, green. , Transparent—tranaluccnt,' Fracture 
concnoidal to uneven. 


Composition, according to Bcrthicr, .(.inn. dcs Mines, yii, 239,) and Abieh, 
1,125,) ' , 


Silica, 

Alumina, 

Perox- iron, 

lime, 

Magnesia, 

Potash, 

Soda, 


Jidularto 

64'20 

lrt-40 


16*9.> 


Fifdtpar 
ir Davfno. 

65-77 
l«-5.7 
trace 
034 
005 
14-02 


Sgda-feld*par 
kft. PantvUai 
68-23 
18-30 
1-01 
1-26 
051 
2-53 


OldUtjMdsp 
Ir. Hofhnia. 

67-87 
l,'>-72 
2*41 
3-16 
1-40 
6-68 


ar 


=99-55, B. 1-2&=100,A. 7-99^9-83, A. 2-eG«10Ol0,A. 

•I 

Abioh finds one or more per cent of soda in all the feldspars analyzed by him , p^eld- 
spar fuses with difficulty before the blowpipe, and only on the edges. With borax it 
forms slowly a transparent glass, and with soda a vesicular gloss. Not Acted upon by the 
acids. , 

Oas. Difference of color and lustre has given rise to distinct names for several ol thi^' 
varieties of this species. * 

Common feldspar mcludes the subtransluccnt varieticSi the common c<»istitiiait4rf 
granites. * 

Nrcronite is a variety of feldspar, which gives off a fetid odor when struck. 

Adulana is a transparent or translucent \'anety, found in granitic rocks. The crysthfii 
are often l&rge, and occur of great perfection in the high districts of Savoy; the name is 
derived from Adula, one of the highest peaks of St GothartL llic YtdeneianxU of Brei- 
18 a variety of Adulana. v , 

moonstone is .-i vanity of Adulana, presently, when polished, chatoyant or |icady 
rcflectionN. Sunstone is a similar variety cont-iinmg minute scales of mica disscminaied 
thrwh It Thi- opalcnecncc is seen only in the direction of a plane replacing the^ed^ 
T:Tsomewhat obLquc'ly. 

^tosoy feldspar is a transparent variety fmmd hi trochytie and volcanic rocks, haipi^ 
a poiGeet-ntreous lustre. The name ice spur is sometimes given to a similar vari^, fyund 
in die Vesnvian lavas. • ^ • 

pAcr vanetjes arc the Murehisoniie ed J^evy, which is a yelIowish*gKy varietv ftom 
Bawlnh and Arran; the Lee/ite of Dr. Clarke, (the of the Hwedea,) which 

oeotvs at Cryphyttan in Sweden, with a peculiar waxy lustre, and a deep fledi-iM color; 
asd ^ VarwUte, a dark greon variety, containing lighter globular iioiticlM) froit Drac 
riiMr in France. Kaolin is a term applied to a cl^ resulting from uie deooiiifMMitiiMi of 
ii|ffar. In tlic formation of Kaolin, (called also Porcelain earth,) the princl^ diangu 
otfiHyta in the removal of die alkali of the feldspar, with part of the silica, and t^addttirai 
The following arc analyses by Bcrthief, Forchhainincr, and Fuoht: 

Hebaeeberg. Helaen. Uuliieo. 

43-6 58*6 • 46-46 

»7-7 34-6 36-37 .. 

1-5 Magnesia, 1-8 « 1*00 

KW —r rarb.llmo, 1-47 Cub. line, MB 

12-6 - 1361 * IfrSO 




95-4, B. 


98-9,B. 


99-13, Fr. 


99-96, Fs. 
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IH)) apjHiars to U' un impuro mdcHront feldspar from Perth in Upper Canada. TIic 
Pnthiit of tlic Hamo auUior (Phil. Mug. xxii, JH9) w another doubtful species allied lo 
feldspar^ which it closi'Iy rambles in ej^'nial chararters. 

Fine cryatalline fc1d«par*is found at (Carlsbad and*Elbogcifin Bohemia. The twin 
czjstuls, r^rcscnt^l in ngs. 5, (>, are very almndant at UM^rmer place, where they occur 
from two to four inches in length, scattered over.the hddijfrom the decomposition of the 
grenite of the regjpn. Ekatberinenbun in Siberia, Wannbrunn in Silesm, Arendal in 
Norway, Buvono m Piodnaonl, Iiand*B End, &c., arc among the interesting localities of 
this species. At the Mdhme mountains of Ircland^fine spoeunens occur, with 

Iteryl and topax. Glassy feldspiU occurs in great abundance in the trachyte of the Dra- 
chcnfi'ls on the Rhine; also m the lavas which devastated the island of Ischia near 
Naples, ill 1302. l(*e spar is found prnieipally at Vesuvius. It may be obtained in pro- 
fbsioB in the valley called Eossa Grande. Porcelain earth, or kmlin, occurs at Carclaise 
and Cigga in Cornwall; at Auo, near Sehneeberg in Saxony; on the Island of Bomholtn 
Lo the Baltic^; and at Hafnexzoll, near Fanau in Bavana. 

Kindy crysUllized fetdspjir occurs in St. Lawrence Co., N. Y., in Rossis, two miles 
BorCb of Oxbow; the crystals arc whiter or bluisb*white, neatly modified, and soml^times 
010 inch across; ulso (‘iglit miles from Potsdam on the toad to Pierremont, ^herc crystals 
a foot through arc said to have been found; and near Dc Long*s mill' in the U|wn of 
Hiffrii&ond, with upiitite and zircon.. In Lrfrwls Ca,3i;ldspar ocrurs both c^stallized and 
mssuire in white limestone near Natural Bndge, associated with scapolite and ^hene. 
In Orange Ca, crysrals presenting the primary form dccur near West Fomt; more abun¬ 
dant and interesting forms are found at Rocky Hill in Warwick) associated with tourraa- 
Une fnd zircon; igid at Amity and Edcnville. In Saratoga Co., N. Y., the Greenfield 
ohmobeKyl locality affords white translucent crystals, \frhich are usually coated with sil- 
ym mica. Jn Connecticut, the gneiss quarries of Huddain and the fi^dspar quarries of 
MtodMown occasionally afford crystals a foot in length, and six or eight inches in thick- 
;naf8; near BradteysviUe in the western part of Litchfield, crystals two to three inches 
' long ate abundant 'Sooth Royalston and Barre, Mass., afford interostiiig crystals often 
.of very law size; also 'Phree Wvers in Palmer. The Ac worth beryl locality, the tour- 
maUne locuity of Paris, Maine, and three miltw west of Attleboro, Penn., arc other locali¬ 
ties q( crystoliticd feldNpar. Fine crystals of green feldspar occur on tlic island, Mt Des¬ 
sert, Marne. 

MassivB foldhpoT is abundant at tlic above mentioned localities, besides many others. 
An aventurioo variety, with bright coppery reflections in spots, occurs at lAyperville, 
BBOnsylvaniit Adulaiia occurs at the lolite locality at Haddam, at the Falltf of the Yan- 
tic hear Norwich, ('oiin., at Brimficld, Ma4., with ioUte, and at Farsonsfield, Me.; and 
• MlDitOiie at Lyme, CV>nn. Kaolin occurs at Andover, Mass., and abundantly in 'New 

K , Kent, and Cornwall, Conn., and in tlie .counties of Essex and Warroi^K.Y. 

ite is found at IfogcPs Rock, E^z Co., and at Thomson’s quarry, near 196Ui street, 
New York, 

'Felds^ and especially the dajr {Kaolin) resulting from its dceompoationiaia osM in 
making pottexy. Moonstone and sunstone are employed as gems. * ' 


RyACOLITE. SpATuaviTWtw 

t a 

fimpyrodox Ftidspor, M. Rytkoiit^ lee Spar, (la part) Olaasjr Peldapar. Ela^di, (in pan) 

t Primary /orm, an oblique rhombic prism. M: M=119® 21'. 
% parallel with P, imd the lateral edge. Occurs in glassy 

kSs:6.' G.=2-55-^2*68; • 2-678, (fr. -Somtna,) 4Wch, Lwtre 
vitreous to pearly.' Coior 'grayish-yellow to white,' colorless, 
^lansparenty FrAciure conchoidal. 
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Cop^sitioa, a^rd^j|^|lose, (Pogg. 1^,) . 




. r 




' 5031 
29-14 
0*28 
107 
0'23 

5'92 ^ 

10'56=97'8I 


* 

In composition it is allied to Labradorite, but th^ crystallization of *the latter is Mtque 
rhomhoi(^. Before the blowpipe, acts like feldspar, but is a littfo more easily fusible, and 
tinges the' flame a deeper yellow. * 

Oss. Occurs in the fiolomite of Sonnna, along wilJi mica and pyroxene j also in the 

‘ . ■ -4'' 

ALBITE. Spatum TRrrLrN’ATt;>i. 


Eiflel. 


Tetatto-Prlsmatic Ft-Idspar. C'leaveluiiiHe, P. and Lew Periklin, Breit. Tflnsclsimli/lftaf 
Adiiiote, Beud. 

m 

Primary form^ an obliaue rhomboidal prism; P: M=93® 60', 
P : T=115^ 5', M : T=:117° 53'. Secondary forms: 



M : e=119o 52', P : c=119o 51', P : a=127o 23'. Cleavage 
paredlet with M and T less so. Compound crystals: sim- 

il^to the above figure; but usually .flattened parallel to M,^bieh 
face is consequently much enlarged;—^this is an instance of com- 
.j^iUon of the" second kind, or parallel to a plane on § lateral 
of the prism. Imperfect crystallization iBmoWox andgrahti^r; 
tTO lamintc have sometimes a stellar arrangement; t^e.grHndlar 
«||^tjes occasionally quite flne, approaching to imp^pal>lci.>>rt. -; 

G.=2'6—2*68; 2-612, (fr. Finbo,) j^gertz;. 

2^-641, variety Periciine. ' Xus^re p«^ly 
agejEto ; .rilreous in other directions. Streak^mle. 
aM^cag^Uy Wuish, gray, reddish, gTtooish, ond'^ 

a bluish opalescence. Troospareiit—stfll 
nfllBiprr Brittle. 7 

Compsiffllg'accq^g'tbjfjg^ (Afhand. v, IS,) Rw, (fiilbert's Ana. ludK^I^,) 



OHALICINBA* 




% . .. ' jC«*1E.„, 


:d Holmes^ (Anil 


^ rinbo 

Silicdi 70^ 

Alunuoftf 1^*45 

Pem. inm «ntt mane* — 
TjmA, % 0*55 

' = 

Sada, ^050 


Arendai 
0U’4b 
1930 
028 
. ObB 


912 


PfrtcltHe 
67 94 
IK 93 
Prot 

^ O' 


¥i 



%.u. 

i C leavelandilt 

7022 bd4 

*1729 208 

0B2 (Pt^ 

209 09 

0 41 — 

171 — 

562 105 


9998, i: 97KJ, H 99 90,G 100 Jb, A 100 0,1* &H 

*B^bro the blowpijA? acts like ftldbpir, but colors the flame di<>tmcU} }cllow 
Oia The species Penrltne has 1 m lii found to ho identical with alliitc, both ia eompn. 
sition and ciystsdbzalion CUatelandiie is a white lamoUar \ im ty o( cumn? at Chester- 
fleid, Mass ,^e lame lift of which an oilen so anangi d as to loiiu wc d^c-shaped massts 
Aifasteoften replaci s 6 Idspar as a < oustitutntpt granib ; m other insti^nc6s it is dsso 
datad^th feldspar, as 111 Pompiy's ])illar, and then m^bt gesenlly’distinguishecf by it* 
stqwnor whiteiuss Th( albitc granil< an often rep^tones ot sc\cral of the granite 
BUperals, tourmalines of diftcrent < olors lx rylx, 6lc It is asvoci ited w itli pr arl spar m thi 
I^Tcd} ivhbrc it occurs in large trinb^iarciit irrstals; withepidot'* ind gariut at Aiindal 
wuh eodtalyte and hombUnde in Greerdaud is ft^ucntly one of the constituents ot 
8|ViutB and neenstone i^uch u the < isc in the rocks about Edinburgh 
In MaasaAnaetta, U S, at Chcsterhcld it occurs in lameUai masMS, (Cho^el'indite,) 
a ahgbdy h)uish tint. It is also m« t with at the same kicaht). of a finely granular 
ttnietura, and rarolym small crystals Itis the bedol the flne redandbluetourftialmcsof 
Cbeatafleld. It occurs in a vimUar manni r. contauung the same mmc mis, at Pans, 
MuM) and 8^Goshen, Mass.} at Acworth and AJstead, N H AtHaddam, Conn, it 
,aoecmpaiues ohrysoberyl, ecdumbite, and bUck tourni dines Fine transparent or 

'tnnsmeent ciystalli/ationB occur at the Middletown IMdsp ir quirrv Gransollc, Wa^> 
i&gtOQ Co., N. Y, afibrds white transparent crystals At Monnx, Conn, a fine granular 
vwkkyoecara, ocmtaining beryl 

The name AUnie is derived from oMu*, white, in allusion to ds color, is observed by 
.Gahn and Bersehus, who thus named it m 1B14 The vaiicty Imm ( histerflcld was de 
ripminated Clcavelandite by Mr Brooke, in lionor of Prof Cleon eland ITie c^(itaUiza- 
ttoB of albitewas first perfectly develop! d by Dr Gustavua Rocc, in tiillieit's Annals, 
Feh^ The idtmle of Beudaiit is considered by Kobf 11, niobsiic ilbitc mixed with 

quaitl^ 


ANDESIN. SpATVM RUDL 


Andesin, Abitk In Bws Jahresb ixl year, p 167 Pieudoalbit 

* « 

.Yery similar m crystalline form, and in its twm crystkls to al- 
bit^; but the cleav^ less distinct, and the surface of cleayage 
more uneven, and the edges less sharp. 

H.=±=6. Q.=2*73!28, Abich. Lustre and color nearly like albite 


aeoording to Abioh, (Pogg. li, $23,) 


Silkaf 
Ahuaina, 
Fksoxyd of non, 
lime, 
^^puaia, 

.Sod». 


59*60 

24*28 

1*58 

577 

1*08 ^ 
1‘08 

&53-«99^l^ 


*<? ( 


Aecor^ingtotfau anah^ AnMto ia a leuhito, m which the {fotarff b'netnced by brae 
atiOsMa. itftieee m thui sphntere oefora the blowp^and in fonns abkbby slag 
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Obs. It occurs in Um Aiides atMarmatO} near Popayan* in the nek callQd AndtuU —a 
variety of syenite, allied ^eenstonc. It is mixed wiUi hombltode and^ qoailz* • The 
species was first dci^bed by Abiclu 

. » 


ANORTHllTE. Spatum Vksuvianum. 

A 


Anortliraoiu Feldspar, JIT- CbrlsdaAtP, Anorthlt, iZoss.«. IndJfiUte^ K.. Bk^bw,. 


Primary form^ 
T': T=120^ SCK. 


an oblique jhomboidal prism ; 
^S'econrfary forms: , 


1 . 


2; 


P: T=110e 67^ 

9 

% 



P : a'=133° 13', P : a'=138° 46'. Cleavage parallel with P ^dlA 
perfect; Compound crystals of anorthite have not been obsexv^d. 
Imperfect crystallizations structure columnar, or coarse lamellar. 

H.=6, G.=2-05—2'78; 2 762 (massive variety,) Rose. 
of cleavage planes inclining to pearly; of other facea vitreohs. 
Streak white. Color white. Transparent—translucent.', T^oc- 
ture eonchoidal. Brittle. ^ • 


Compontion, 

according to G. Rose, (Gilbert's Ann. Ixxiii; 

, 173,) and Abich, (Fogg. H 

519,) 






Bommo. > 

. 44-49 

Bomms. • 


Silica, 

44-12 


Alumina, 

34-46 

35-12 

' /, 

. Perox. iron, 

0-74 

0-70 '! • 

Lime, 

15-68 

19-02 


Magnesia, 

5-26 

, 0-56 


Potash, 


0*25 


Soda, 

-=tl00*63,R. 

0-27s=10(M)4,A. * 


Similar in its action before the blowpipe to the two preceding species, bze^t that,with 
carbonate of soda it docs not afTord a clear glass, but fVoths, and forms an enamel' It la 
entirely •deemnposed in cmicentcatcd mariatic acid. * - 

dsa Anor^ilc occarsat Mount Vesuvius, omonfr the <^d lavas in the ravines of Monte 
SoBona. It generally occoines thp cavities of chloritic masses, and » asaoeiated with ice 
spar, augitc, mica, ond Idocrasc. It also occurs on the island of Frocida, near the cn> 
tikaoe to the bay of Naples. . . 

Xnotj^b^ was first distinguished as a distinct species by Pr.^iQ. HoaOr in vAo 
named it-^m avopQtts, ohlviutt l^causc all tlie intcrfiicial angles wore ot^iqne. .' 
afterwards described by MonticcUi, in his Mincraiz^ia Vesoviana, and nanfed dbiWaS 
it^ in honor df the crown prince of Denmark. *S\ic Biotine of MonticcUi* has bdoqr 
t^ioc^hicaUy ev^ccny Brooke, and shown to be a variety, oftthis species, (?m]. 
Mgfe Zi occurs among the volcanic debris Veshvins. / 

TOeipeiflyrJ|^ g^f|^ (Boutnon) agre^ closply iii ci^i^Nmtkm ^d cryatlil1ia|tieri with ‘ 
anorfti^ .!>lC.'4i(^jnwnbed as occurring in transluc^t graim of iC .greadi&-white color, 
cleavtt^imSF^o t^otpl^es, mehn^ toono aiMthei at an an|^ of 95^ 15% It 'Mii- 
gists, accMifte ^d istiigier, of . ei 
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SiUpa,' , 

4^3 

.43*0 

•; . AluAiina, 

37*5 

'34-5 

**■*; Lime,** 

> 15*0 

13*6 . • 

Oxrd of iron, 
Soda, 

3*0 

. I’O 

— =98, C. 

‘ 2*6=96*r,L. 


witfi a tiaea of majlganose. It ia infusible, but becom^ Iriablj^ and gelatinoos in acids. 
It^fermi tha |;angtia the Indian eorundum-, and is found pnncipaUy in the'Cainatic, 
associated with garnet/flbrolite variety of kyanite, and hornblende. 

, • CABRADORITS. Spatum opalebcens. 

PoIycbromaUc Feldspar, Jf, Labrador Feldspar. Anyhydrous Scolccltc. Silicate, TMm. 

. Primary forpiy an oblique rhomboidal prism ; P : M=93.° ’28', 
P;T=H4° 48', .'M: T=119° 16'. Secondary forms, similar to 
those of aibUe. Cleavage parallel,with P and M most distinct; 
with T indistinct. It occurs also imperfectly crystallized^ with'the 
above cleavages. • 

H.*=6. G.=2*69—2*76. Lustre of cleavage faces parallel with 
P pearly, passing into vitreous. Streak white or grayish-white. 
Color gray, brown, or greenish. By varying the position of the 
specimen, a beautiful change of colors may be observed; of these 
changeable colors, blue and green are the predominant; yellow, 
redj .and pearl-gray, are also apparent Translucent—shbtrans- 


* ^ 

Qomptmtiont according to Klaproth, (Beit vi, 350,) Thomson, (Min. i, 398,) and 


. Amch, (Fogg. 1,350,) 

• 

Labrador.' 

> 

Labraddr. 

Etna. 

> .. Sflicar 

55*73 . 

55*408 

.53*48 

V Alumina, 

36*50 

26*920 
• 1*508 

26*46 ' 

. Pbrox. iron, 

1*23 

1*60 

Limr, 

11*00 

10*892 

949 

Magueeda, 

■■■ ... 

^ Frot mang. 2*53 

Potash, 



0*22 

Soda, 

• 4*00 

4*392 

4*10 

*; Water, 

0*50=99, K. ' 

0*840=99*96, T. 

0*42=98*40', A. 


Xh tstoUxerote of Beudant, from Purgas, Fii^and, is considered a pure lime^Labra- 
dorito. According to Nordenskibld, it conaiats'of Silica 54*19, alumina 29*23, lime 
15*43, water 1*07=99*98. ^)rankenhcim makes both Olaucolite and Anhydrous Sieole^ 
et<s>idcntioal with Labradorife. 

Before the blowpipe, on charcoal, it acts like leldspar, and futra with a little less. d^« 
cul^. tiv»a colorless glass. With ozyd of nickel and borax, it affords a blue peaii. It^ 
entiray diseedved by heated muriatic acid, wliich does not attack citlier feld^mlF or aUnte. 

'Oss. Ijabridorite was oiimpally brought from the island St B&ul, the coast of 
Labrador, where is is assooined with hornblende, hypersthene, and ma^^c iron ore. 
It occurs abundantly in Essex county, N. Y. Lauro boulders are met with in the towns 
of Moiiab, Westpe^, and Lewis: also occasionaliy in Orange, Lewis, St Lawrence, 
Warren, Seohaiie, and Green counties. s • * 

L^ndo^ieceiTes a line p^Ush, and owing to die chatoyant reflections, tl^iqfociniens 
tn ofkh hi^ly beautiflfl. It id aomotimes used in jewdry. 




OLIGOCLASE. Spatuh nitiduh. 
Bodgspbda ms ke, ^strcm-ipodifiii'an, E«rx., Jabreso. ivyear. 
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H.=6. G.=:i-64—2*67. Lustie^oi P, betwq^Q T^itrews and 
pcarlv, of other fadetf sfreasy. Color yellowish and^^Reenm-white 
white Transparent—subtranslucent. Fractvre coii6faeidal— 

iine\en. v* 


4jompo$%Uon, according to Betibhu? (as abo>e) and H Ha^eD) (F(^> ^ 

btiKkfaolm • * » 


Sllic 1, 

btockbolm 

63 70 

63 51 

Alumina, 

23 95 

2309 

Pciox iron, 

050 

—— 

Linic 

205 

24t 

Magnc sii, 

Pot ish * 

ObS 

0 77 

120 

210 

Nid'i, 

811=10016, B 

937= 


% 


_ 937=.’0l37,tt 

Beibn \h( blowpipe it fuses witli some difficulty Not acted upon by the acu£i 
Ofi^ Occurs in grinitt syenite and eerpentmo, and a yellowidi ^o^ty m basalt* 

Tt IS met.witli 'xt D\n>iks7ol], mar Stockholm, in gnmto at Arridge. FwtnlLreach, 
uid ^Vicnd*i, with o*iI( spar, at Sehuitansk, Ural, of greemsh white and kak^green 
colors, m a gangiK of gra} quirt? and bUok mica, wiUi yillowish-whiie iidd^iar; at 
C1 1 siiinl ir gangue, m seqientmc 


LATROBITE Si ati m rosi l m 

1 itr b tr hro ke \iin Pbl> Sd ^ v Jf’S Diploitc Breii 'Uinpbodcllte, M'erdeiukiotd 


Primal y form, an oblique rhomboidal prism j P ; M*91® % 
P : 3(y, M: T=93° 30'; obtained from cleavage planes. 

Clcavas^e parallel to P, M, and T Occurs also massive. 

H 5 5—6 5. G =2 7% Gmeiin, 2*8, Brooke. Lustre vitreous, 
of P dull, M and T unequally shining. Color a pale rosoMl, or 
a pink, resembling the color of the Icpidolite variety Qf micd. 
Subtranslucent—opaque. 


denckiold, (Jihrtsb tii, 174,) 

Silica, 

V uiiin i, 

Lime, 

Oxydof manganese, 
Magnesia, wi£ some mangai 
Potash, 

Water, 


G Gmelm (Annals of ^hil 2d sen, Xi 235) bitd Kor- 




44 653 

41780 

45 BO 

36 814 

32827 

3545 

8201 

9787 

IthlS 

3160 

K, (ym 

1 5767 

Tq6 

6575 

^ 6575 

Ox mm, 170 

2 041 

2041 

i-85 * 

mies^'G. 

99777,0 

imo, N.' 


Held in the pkbnum iatceps in the lAowpipe flame, it fhsee with some kstumeapenee 
to a white enamel With borax, it aflbrds a globule) which has a pale ametlmt-ml 
oeddr m the ox\dating flame, and la colorlesa in the reducing flume With salt pboi* 
jdloniB it melts to a eVar glass, contammg a skeleton of siboa 
Obs. I^rohite »s found on Amnutok island, near the coast of Labradoe* IB 

aagpeiatetfwith feldspir, mic<t, and ealcaroous spar It was diseoxered by wG. 1. 
Loir^ Amphodelite, which Breithaupt umtes with this spceioi , occurs at Ui6 fiaWP^ 
of m Finland ^ ' ffl 


% 1 A 




• COUZBRANITE 
Ckarf 0 lt^kr~^X>^fi‘^ deCh et ds ^hfS. ixxvUi, 

Prifnart^j/Mn, a rhpmboidal prism/^StJ^poaed, w ohliauiu 
Crystal* toig a||d longitudinally stnated. 
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n.=6*^.6'5. G.==8*6^,. Lustre vitreous. Color gray, greeuish- 
gray—also black. ‘ 

Cross fracture uneven j longitudinal foliated and concboidal. 

* » * 

.to Dofr^noy, 

• ahinuoa lime ISKM, ma^e8iar46, potQsh 5*63, soda3*75=»99<98. 

The black variety'loses its color when heated on chafcoaL Fuses before the blow¬ 
pipe to a white enamd. Insoluble in acids. 

Oflk Couzei^te occurs in the Pyrenees at Couzeran.in slender crystals, in limestone. 
Kobell suggests that it niay be identical with Labradoritc. 

SCAPOUTE. SCAPOLUB.PYRAMlDALia 

Pyramidal Elaln-spar, JU- Meionlte, Prlsmato-pyramidal Feldspar, J. Blpyre, P. Faranthlne, Wer* 
nerite, if. Nniuallitt. Tetraklasit,/fawa. Bchmelzstein, 9capolith,Bprcu«tcin, fFeni. BetfmannUel 

Prinxajry form^ a right square prism. Secondary forms: 


1 . 



Gouverneur, N. Y. 



Veauvius. 


M': c=i35°j e : a=12l° 54', a : a=136° T'. Cleavage parallel 
with M and e rather distinct, but interrupted. Imyerfect crystalli¬ 
zations columnar, lamellarly dbrous, and Uiossive ; commonly the 
particles are strongly coherent. , 

H.=5—5*6, nearly 6, a subtransparent variety from Gouverneur, 
N. Y. G.=2*612—2*749. Zms/re often pearly externally, incli¬ 
ning: to resinous.; on the cleavage and fracture surface parallel 
with P, it is^vitreous; on the lateral cleavage planes vitreous, in¬ 
clining to resinous. Streak grayish-white. Color white, gray, 
blue, green, and red ;• colqrs usually light. Transparent—faintly 
subtronsluceat. ' Fracture subconchoidal.* Brittle. 

C<Mpe9itumi according to Stromoyer, (Untersuch., p. 378,) Nord^iskii^d, (Bidrag. p. 58,) 


50*35 37*808 

30*00 • • ' 35*114 

lOAS 16*336 

S<10 7*305 

8 00 Ph)t 7*892 

—^49”0^llJ*«ii*S9*85, N. "5i5«i98*55, J. 1*600=47955. T. 

46 


John, and 1 bomson. (flun. ij 


JMMontte, Somxna. •Seasoftte, Finland. 
40*531 41*35 

Alumina, 43*736 ' 33*58 

Lime, S4'345 30*36 

PoUdi,witlM|p^ 1*813 
Plsrox; iron, (M82 
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Strongly hcale4 in the bloijppipe flame it fus^ to a.TesiculaT glass, and intuihesces con> 
siderably; it then assumes the appearance of ice, and contfnoes no longer in fiisic^ With 
borax, it dissolves with cfRo’^ceiice and 'hisies to a clear globule. 

Obs. , The great variety of appearance among the difTor^t specihiens of Uiis species, 
gave rise to its diyisionj by theearlicr mineralogists, into several distinct species. Meiotntc 
includes the puib transj^rent perfect crystals found in the debris of Mount So^ma. 
Seafolite was applied toihe tranllucentr varieties of a gray^greomsh-gray, dr gK^^CoioT. 
It sometimes occurs of a red tinge, arising from iron. Wernerite oceurs in'^sbort 
crystals, similar to the second of the above flgures, and with darker shades <4 color than 
acupolite. Parantkine included the jnore compact varieties of a pure ^hite and pale Uuc 
colors. Dipyre was distinguished from scapolite, principally, by its reddish-^whito color 
and thin columnar structure in imperfectly crystalline Varieties.* Nuttallite di^rs from 
Wcnieritc only in posscs.sing a tinge of blue with the gray^ and a feeblc chatoyant reflec¬ 
tion of light. 

These several varieties of scapolite arc usually met with in primiriVo regions; veiy often 
in granular limestone, near its junction with the granite; and in beds of inagnetic iron, 
accompanying'this rock. In the latter situation, scapolite deco's at Afcndnl, in Norway, 
and Wanniand, in Sweden; also in fine crystallizations in jdaxgas, Finl^d, &c. At 
Arendal it *a associ ited with hornblende nnu garnet in limestone, and occurs in long 
slcndft* crystals. Wnnerite is found m short thick crystals at the same locality. Paran- 
thine occurs in the limestone quarries of Malsjo, in Warrneland. Dipyre is Confined 
prlncipalfy'to the torrent of^Mauleon, in tlic western Pyrenees, where it is imbedded in 
slate. 

« 

Highly finished crystals of this species occur at Gouvemeur, N. Y., thickly diawminated 
in primitive limczitonc, and associated with apatite, sphene, and augitc. 'Ine crystals arc 
usually thick and short prisms, varying in length from half to two inches, and presenting 
the form of the first of the above figures. At Two-ponda in Orange county, N. Y., there 
is a remarkable locality of while and reddish-white crystallized scapolite, containing also 
pyroxene, sphene, and zircon. The crystals arc variously modified, and one bab- been 
observed teu inches long and five in diameter. In Warwick of tlic same counW, milk* 
white crystals occur near Amity, along with pyroxene, sphene, and graphite; also five miles 
south of Warwick, and also tu^ miles north of Kdenville, near Greenwood. Furnace, aro 
other localities of crystallized scapolite; in Essex-county, perfect crystals and massive 
formssncarly fibrous, of white and greenish-white colors, are abundant near liirby’s gra{diite 
mine, four miles northwest of Alexandria in Tieondcroga, associated with pyroxene. In 
Lewis county, N. Y., the variety Nuttallite occurs in fine crystals of white, bluish and dark 
gray colors, presenting the play of light usual with this variety.' The edges of the crystals 
arc often rounded. Bolton and Boxborough, Mass., afibrd good scapolite, both the common 
and the variety Nuttallite, often in crystals sometimes of large size; also Chelmsford, 
Jj)ttluton^Ch(»ter, and Carlisle. At Parsonsfield and Raymond, near 1>r. Swell’s house, 
good crystals arc obtained along with yellow garnet and adularia. At Franklin and 
Newton, N. J., and three miles west of Attleboro’, crystallized scapolite occurs in limestone. 

Massive scapolite occurs at many of the above localities; also at Marlboro’, Vt, West- 
field,Mass., Monroe, Comi., white and nearly fibrous, stoiie quarry at I’augatwk; Stofi- 
ington, Conn., West Point, N. Y., with pyroxene, and of white ancf bluish-white oolois at 
FaU-IIill, Monrw’, in Orange county, N. Y., along with lamellar pyroxene. ^ 

The variety Ber^aymite, which is frequently described as a distmet species, is stated to 
occur massive and in promiscuous concretions: color OTayisli, passing into white andJbrick- 
red; opacp]e;./irsfre pearly. ' It occurs at Stavern, m Norway, associated with feldspar, 
eleolite, and quartz. 

Barmticile of G. Rose, (Pogg. xlviii, 567, 18.39,) It resembles Scapolite i];i external 
characters and composition, but difiers in its action with acids and before''the blotv^Hpe. 
It occurs massive of a coarse granular texture, witli a nearly perfect cleavage'in bno 
diiaction. *’*' 

H.=5’5^6. G.=2-74—2'752. JUuttre more or less pearly. . Color sndw-v^t6f shb- 
translucent. Practure granular or splintery. 

ComponUon, according to Varrentrapp, (Pogg. xlviii, 568,) 

Silica 49-01, alumina 3i-85, magnesia 1*55, lime 15-46a=99-87. 

Befme the Mov^po alone, fuses only pn the edges to a vesicular glftss. Melts slowly 
with horax to^afttekr colorless glass. The glass with salt of pho8phDrtts,?».$s4orf«*J.1litn 
little of^c with more, becomes opaline on cooling. GelatinzEef wittenooptic.aeM. 

Oeema’ih boipaers jo flie auriibieas sand of Banovakoii 
greenish-btaok ^linel and vHiite mica. ' " .4r 
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, GEHLEKlTE.'^fScAroLVB GEHttwANua. 

I ' •. 

PfCBiDldal AdUipban>8pftrt JIT Styloblte. 

Primaty form^ ,a right square prism, which 
i3,th% fomi it usually presents. C/£ava^,par-< 
allel to R imperfect. 

H.=6*6—^6. G.=2*9166—3'067. Lustre res¬ 
inous, inclining to vitreous. Streak white— 
grayish-white. Oalor different shade^of gray; 
none bright. Faintly subtransluceiit—opaque. 
Practure uneven—splintery. 



CompoMitwn, according to Fuchs, .(Schweig-Journ. xv, 377.) Kobell, 

(Kastner’s Archiv. 

IV. 313.) and Tliomson, (Min. i. 281,) 



j * Silica, 

■ 29*64 

31-0 

29132 

Alumina, 

24-80 

21*4 

25*048 

. lime, 

35.30 

37-4 

37-380 

Protox. iron, 

6-56 

. 4*4 

4*350 

Water, 

3*30 

2*0 

4*540 

Magnesia,' 

• -=99*6, F. 

3*4=99*6, K. 

-=100-45,T. 


Before the blowpipe thin splinters fiise with diMculty to a gray glass. ■ With borax it 
fuses slowjy, forming u vitreous globule colored by iron. Gelatinizes in muriatic acid. 

Osa Gc|ilcnilc is found mostly ut Mount Monzoni, in the Fassa Valley, in isolated or 
aggregated crystals, invested by calcareous spar. It also occurs massive in the same 
ncagbborliood, forming an exceedingly tough rook, containing ibribedded crystals of plco- 
naste. According to Monticclli,'tliis species is found indistinctly crystallized in*calcei< 
reoua spar at Vesuvius. 

Gehlenite was named by Fuchs in honor of his colleague, (rehlen. 

SomertUlite of Brooke —^MeUiliU of Carpi. These minerals have been lately united 
by Breithaupt to Gehlenite. Tlic former occurs in pale dull yellow crystals, with black 
mica and oud- minerals at Vesuvius; and the former in yellow, reddish, or greenish 
opaque orystaiH, with ncphelinc, in the cavities of a volcanic rock at Capo di Bove and 
Tivoli near Rome. The above figure represents a crystal of the Somerviliitc. 


IIUMBOLDTILITE. Scatolub acrotomus. 

^ . 

MonticcHi and Covdli. Barcollte, Bondi. *• ' 

• “i# * 

JPrimary form^ a right square prism. Secondary form^ the pri¬ 
mary, with the lateral edges truncated dr beveled; also terminal 
edges or angles replaced ; e: e (over M)=83° 10', e': e' (over M)= 
46'' 22', a': a' (over O', a : a (over c)=i02° 64. Cleamge 

basal, distinct. 

H.=5. G.=2-9r0—3*104. Lustre vitreous. Color brown or 
honey-yellow; greenish-yellow- Translucent,* and in. thin laminas 
transparent. J'Vac'fwrfi conchbidal—ux^ven. 

CotnpoAtion. according to Kobell, (Schweig. J. Ixiv, 393,) Silica 43*96. alumina 11*20. 
Ihne ^1*9^. niagncsia 6*10, protoxyd of iron 2*32, so^a 4*38, potash 0*38i»100'30. ^ 

It fuses with difficulty Wforo the blowpipe with efiervesce;nc6, but without forming a 
globnlc. With borax it fuses'to a trenapaient glass. With smt of phosj^orus or soda, it 
nufps.with!Mtteme difficulty to a brown opaque, enamel. Pulverized/ bnd treated with 
nitne acidkit^g^atinixes. y a 

. Om. U ocoun at Vesuvios, inlqvai lind was described and named by Mdnticelh and 

I * - . • 
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SRpDtJMENE. PETAirf'* TRipfifNtja , 

■ V , . r’ t i 

rrismaitcIVM'&'be Spar, PrlimoUcSpodumene,/. TriphanMZ.* TripAane, 

Impei\fect cryHckUizailfins; structure foliated.: yields,by ,cle?iv- 
affp, rhombic prisms of (Brooke.) . ' ■ V, 

'H=‘j*o~7'. G.^3ll—319 ; 317, Haidjuger ; 3-188, Tl'hoftisoii; 
specunou from Dublin Bay. Liw/re pearly. Sirpak,vf\\nG. Cislor 
grayish-srrocii, p-issinof into greenish-wliite au(f grayish-white, 

'rraiislucent—sublranslucei!!. FracHire uneven. 

' > 

Composition, according to "Strqmeyer, (Untersuch.. p. 426,) Thomson, (Min. iy 302,) 
Hagen, (Fogg, xlviii, 361,) and Regnault, (Ann. dcs M. 1830, id,*38U,) 



IJion. 

Killiney. 

r tdn. 

Uion. 

Silica, 

6.3-288 

63-812 

66-136 

^-30 

^ Alumina, 

28-776 

28-.'i08 

27-024 

35-34 

Lithia, 

.5-626 

5-604 

3-836 

6-76 

Protox. Iron, 

0-734 

0-828 

Perox. 0-321 

Perox 2*83 

Protox. Mang. 

0-204 • 

Lime, 0-728 

Soda, 2-683 


Moisture, 

0-775 

0-360 

• 


• 

99-463, S. 

* 99-840, T. 

100-000, 

II. ■ 100-23 


Before the blowpipe it loses its translucency and color, and swolls to a foliated reddish.- 
jellow mass, whiem easily fails to powder. The exterior fuses to small glossy globulcti^ 
Obb It occurs on the Island of Utdn, in Sudcrmanland, fSwedon, with magnetic iron 
ore, quartz, tourmaline, and feldspar; also near Su-rziiig in tlic Tyrol, and of a pale green 
or yellowish color, imbedded in granite, at Killiney Bay, near QuoUn. 

It occurs in granite at Goshen, Mass, associated at one locality with blue tourmaline 
and beryl; also at ('hesterdeld, Chester, and Sterling, Moss., at Windham, Maine, nesr 
the bridge, along with garnet and staurbtide; at Brookfield, Ct, a few rods noriii of Tom¬ 
linson’s tavern, in small grayish or grecnishrwhite individuals, looking like feldspar.* 

The name Spqdumene is derived from oroios, iuhes, and was given the njlneral because 
it assumes a fonn like a.shes before the blowpipe. 

PETALITE. pKTALUfi nilOHBICL'S. 

Prismatic Pctallno-Spar, JIf. Berzelite. 


Imperfectly crystallized: cleavage parallel to prism of 95®, 
nearly. ^ Structure sometimes columnar, occasionally J^palpable, 
usually strongly coherent. 

.H.-6~6'5. G.=2;42, Arfvedson; 2;45,.Dr^Clarke; 2*426;C.G.' 
Ghielin. Lr/j/re vitreous and glistening; pearly on the faces of 
perfect cleavage. Sre'ak white. Color white, or gray, with.occa¬ 
sionally a reddish or greenish tinge. Translucent. Fraefure 
imperfectlycouchoidal. « . . 


ComfoHUon, according to Arfvedson, (Afhand. vi, 145,) GmeKn, (Ann. PhjJ. xv, 343,) 
nod Hagen, <Pogg. zivui, 361.) 

Eilica, ■ .74-17 ' ' 77*618 ' ' 

^lunn^ 17-285 17-41 ' • • i7-194 ■ 

5*761 . 5-16 * • . 2-^81. '-' 

Yl^ine, V' trace . 0-32 .Sodai2'30!i 

Water, ' -IQSmA. .—-ioo,a 
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^ CBAUCINEA. 

• , .» 

Cicntly lieatod, it cmitfl a blue phosphc^^^bst light Before the blowpipe* on charcoal* 
it becomes glassy* Bubtransp^fOit, and.^^* melts only on the edges. With borax* 
it forms a clear,'colorless glass* ^ When "boiled acids, it is partly decomposed., 

Ors.. ;,^talite occurs Uear Stockholm* at thd iron mine of Utbn* accompanying lepido- 
life, tourmuliuc, spodumene* and quartz; also at Bolton, Mass., whe^ it is associated in a 
lirae .quarry y/ith Bcupolite, sphene, and pyroxene. 

hHkia was f^st discoTeied in this mineral- by Arfvetson. 'rtie name petalite is deriv¬ 
ed. {r6m 


, TARU^AR spar. Grauuitub TASULARia 


PrteiBatlc AOglte-^par, JIf* Tabular Spar. Table Spar., Granunitc. Bchualstein, W. Tafelspath* 
M. WuliastoiiUe, TVlom. undfearf. 


• PTimnry form : according to Brooko an oblique rhomboidal 
prism; P: M=126°? P:T=93°40', M: T==95° 15^ .Cleavage 
perfect qind easily obtained parallel to one of the lateral faces;* less 
so paraltel with the other; indistinct parallel with P. Imjier- 
fect crystallizations-: columnar; fibres long and slender; often 
lamellarly arranged; at other times crossing, so as to produce 
reticuldted#forms; rather strongly coherent. 

H.=>4—5/ t5.=2-78—2-0; 2-785—2-895, (United States,) Thom¬ 
son ; 2*805, (Bannat,).Haidinger. vitreous, inclining to 

pearly upon the faces of perfect cleavage. Streak white. Color 
white, inclining to gray, yellow, red, or brown. Subtrarisparent— 
translucent. Fracture uneven. Brittle. 


Cofnpoiition, according to Bonsdorfl} (Ann. Din. 3d ser. ii* 300,) Stromeyer* (Unter- 
such.* 1 , 35()*) VanUxciu, <J. Ac. N. Sci. Phil, ii* 183*) and Beck* (Min. N. Y. p. 371*) 



PafRaa. 

- 

•WUlsboro’, N.Y. 

]){ana, N. Y. 

Silica, 

52M 

51-445 

51-67 

.51-90 

lime, * 

44-45 

47-412 

• 4700 

47-55- 

Ferox. iron, 
Magnesia, 

1-13 

Protox. 0-401 

•J‘35 

0-25 

0'd8 Forox.mang. 0'257 - 

■ ■ 

— 

Water, 

0-99 

0-076 




99-83, B. 

99-591, S. 

100-02, V. ■ 

99-70, B. 


• • 

When pure it consists of Silica 51*9G* and limed8*04. Before the blowpipe it fuses with 
diiliculty to a subtransparent colorless glass. WiUi borax it forms readily a clear glass. 

Obs. Tabular spar is found in gromte and primitivo limestone; also in basalt and 
lavas. * ^ .•'* 

It occurs in the copper mines of Cziklowa m the Bannat of Temeswor. It accom¬ 
panies garnet*' fluor, and native silver^ in limestone, at Pargas in Finland, and Kongdberg 
m Norway. At Castle rock ^f Edinburgh it is met with in basalt* associated witb Preh- 
nite, presenting a fibrous radiated structure. ^ greenish-white variety occurs in lava at 
Capo di Bove, near Rome. ^' 

In the United States, this species occurs at Willsborough, N. Y.* forming the sides of a 
lar^ .vein of garnet, which traverses gneiss; abundantly at Lewis* ten rai^ south of 
Keeseville, path colo{dionite; half a mile north of Lewis cornets with gatnet and quartz: 
at Rogers’s sock* near theline between- Essex and Warren counties* with Garnet and feld¬ 
spar ; Diana, Lewis Co.* about a mile from the Natural Bridge, in abundaned* of a snow- 
white colorat Boonville* Oneida Qa, in boulders* with garnet and pyroxene .* .also at 
Glimville, i^wer Canada* associated with g£^ cpecblite. JS is found in lai^ tabular 
nmstet nf a fibrous structure, in Bucks Gb*! Penn.,'throe miles west of Attleboro’, asso- 
eiatdd with iro.apolite, pyroi^c* and sphbne. ' 

• Dr. .'niom w has described under. Uie n^e of WoUa»toniie» a variety of this spwi** 
from Kilsyth* where k ocourS in groenstone veine* U difiers in qomposkion from tabular 
epar in containing 1 part oftrisilioatoofsodatod of tabular opar. 
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DESCRIPTIVE MINERALOGY. 


MANGANESE SPARh SfATiNit/s DicoLORAN& 

BUiUcate of Manganese, Tkom 9 on. Bother MangknHicscL Rhodhnlte, Beud. Pb6tizCl^' Allagite. 
Cornt'ous Maiig^DtiM. ^ ^ * 

, , % 

PrimaTy fjprmj ihi ohVv^ne rhomboidal prism ^ fig. 104, PI. II; 
M : T=121o M : P=93‘^—94° P : T=li2° SCK. C/eai>ag-e perfect 
parallel with P ; less perfect parallel with M and T; also massiVe. 

H.=5-5—6'5. Some varieties have a hardness equal to 7. '.G.= 
3*4—3'634. Lustre vitreous. Streak while, Colof light brown¬ 
ish-red, flesh-red, sometimes greenish, or yellowish, when impure. 

Transparent—opaque. Fracture conchoidal—‘Uiieyen. Brittle. 

% , 

Ijorcban^i ytUn. 

* 39-60 

4- 60 

i-r>o 

5- 75--I01-05 

Tiic impure varieties, Rhodonite, Phoiizite, aiid Allqgite, contain variable prf^rtions 
of spathic iron, or carbonate of mangunest;, and ulnmine. Prof. Hitchcock has found lU 
per cent, ot carbonic acid in the spur of Ciunmington, Mass., owing jirobubly to mixture 
with carbonate of manganese. 

Pr. Thomson has made distinct spt-cics of Uvo silicates of manganese from Frdnklin, 
New Jersey. One which he calls chemically the simple siheate of iiiungoncse, consists of 

Silica, 

’ Protox. manganese, 

^ Peroxyd of iron, 

• Moisture,, 

Alumina, , 

Its color is a light brownish-red. Hardness 6'25. Sp. Gn 4'UT8> lewder,light red. 
7'hc other, a ac.sr^ui.sihcsitc, is composed of 


29-64 
6()-60 ■ 

0-92 

2-70 

tfacc»99'86 


.Composition, according to Berzelius, 

Oxyd of manganese, 
Silica, 

Oxyd of iron, 

Lime and magnesia, 
M'atcr, 


Silica, • 42-70 

Trolox. rnatigaiicsc, .50*?2 

ji Protox. iron, 6‘76~10018 

m * 

It occurs in ery.sftils whose primary is the oblique rhomboidal prism; wiiich has been 
given above as the term of this species. The crystals arc often srvrml inches iong, and 
an inch in diameter, f I.—6-25. G.=3-586. Color brown, slightly rcddisl^ It has been 
named I'owlerite, in honor of Dr. Fowler. 

Before the blowpipe manganese spar bccomcsdark brown,'and molls to a reddish-brown 
glassy glr)i)iilc. In the oxydating (lame it colora borax liya-inih-red, but in tlic roducijiff 
flame, ^ Imrax remains uncolorcd. In powder, it is partly dissolved by muMtic ado, 
and the insoluble, part becomes of a white color. All the varieties grow dark on expoauro 
to die air, and nflen the weathered surface hus.nciu-ly a black color.^ f 

Tlic foreign variety on W'iiich.this species was first instituted, occurs at Long- 
banahyttan, near Phillipstadt in Sweden, in iron ore beds, sometimes in broad folih, at 
others gnmplar, and of a paler c^ilor; also at Elbingcrodo in the Hariz;‘in the (Ustrict of 
EMtherinenhurg in Silicnaj with grh^ copper ore.at Kapni.k in Transylvania. 

The sama variety oneurH in the United States, in large boulders scattered ov^r the fields 
etCumioington, Mass-, abd in an extensive bed on Osgood’s farm', Blue Hill Ma ‘ 

The.y«ic(y 'Fowlcrite is found at Hamburgh) N. J., near the Frai^lin furnace) and in 
Fruik^/w^re.U occura. in a bed in limegtone, with magnetic ironf^Fr^l^mh^ and 
garnet^. tiUcafe of manganese is associated with Troostitc; aptomolkd»ynd>ied sine 
ore, at 1il0rlmsf,iknd neantho Franklin furnace, N.J.; also id ComlMiland) R I., whdri 
it IS associated with Ycnitc. - . 
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The varieties aljagitfii rhodonite, phofu^^ and comeoua mangapesc, are found near 

Riibcland in tho Hartz. . ’ 

Mdnganeso'siKLr receives a high polish, and is somctiiacs cmplojcd'for inlaid work. 

‘ * J • . 

V • 

• TROOSTITE.' SrATiNius niiooiBOHEDifts.' • 

' > ' Troostite, SAepari, Ferrugtaous Silicate of MaDganesc, 7'AiHA«0)t. 

, « 

Primary form, an obtuse rhombohedron; 

R: R=115°, measured with the comipoii goni¬ 
ometer* Secondary form: R: e=147° 3(y, R: e 

^122° 30.-. -perfect parallel to c, less', 

distinct at right angles with the axis. Parallel 
to'R in traces. Also massive and granular. 

H.-5*5. G.=3*014—3 034, Thomson. , Lns~ 
ire vitreous, inclining to resinous. Streak 
white.. Color pale asparagus-green^ yellow, 
gray,-reddish-brown; none bright, ^transpa¬ 
rent—translucent. i^Vaciwre conchoidal. Brit¬ 
tle. 

CompOBition, according to Dr. Thomson, (Min. i, 519,) 

. ^ SilicH, ' 3e'650 

■ Protox.'manganese, 46'215 

i. . Pemx. iron, 15*450 

Moisture and Carbonic acid, 7*300=99*615 

In the blowpipe flame it becomes transparent, and fuses on the edges. To terax it 
gives the violet tinge of manganese. It dissolves with cflcrvesccuce in muriatic acid, 
giving out chlorine. 

Obs. Troo*' itc occurs with Fianklinite at Sterling, N. J., in beds of primitiYe lime¬ 
stone. • ‘ • , 

Te^hroiU of Brcitiiaupt from Sparta is considered by Shepard a variety of Troostite. 



BUSTAMiyE. SrA*nNnja renifotimis. 


.4. arongntart, Ann. dnSel. NaL rill, 411,18S6. 

« 

Occurs in Spherical or reniform masses, having a radiated or 
almost laminated structure. 

H.=6—6‘6. G.=3-l—3-23'. Lmife a little silky, but weak. 
Color pale gray, with*a slight tinge of green or red. Subtranslu- 
cent. , . r 

Compotltionf according to Dumas, (Ann. dcs Sci. Nat viii, 411,) • 


Silica, 

Protox. of man^nese, 
Xiimo, 

■pfotox. of iron, , 


48-90 

36-06 

14*57 

•. 0-81^100-34 


Qu. This niiitol Was discovered by -M. Bustamentd, of M^cb, accompanied with 
qpwrtii t^d twngan^, at Real de Minaadc Fetela, and - at Inotltt in the *.proTincc of 
hfoxiao. It ii oonndored.by Duibm a ntnganraan augitc. 
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PYROXENE.' Xvorrvs nu/hutn. 

^ * 

raratomniit Auglte-Sfiar, M. Pynmidn Pn^matic Avgfte, Ji tAuRfte. Coeeollte. Dtopi^dc Sah 
V'®.?®?: f®*®*!*^* PentaclMlu*. Jtfl<ninmic, jrealiMf. Aribostui, In litrt Wfuen DialUgc, 
KokkoUt, BatKilbiPmplmsllp/r. Pei^taklosit,/fatv. Pyruxeoc, Maiacolttlie,//kii|r* f ^ ^ 

PHmary/ormf an oblique rhombic prism; M': M=87® 6', P : M 
=101° S'. Secondavy forms: ' 


1 . 2 .» 



Gouvcroeur, N. Y Fasba, Tjrol, and Long Ppud Enex Co , NJT. 



Bytown, L C.; and Ala, Pl^mont. ^ 

P : a=150'’ 20', a : a=120” 39', 5 : o=95" 28', 5 : o (adjacent 
planesjizzSl'’ 46', o : 6=131° 8', M : f=136° 28', M : f-=i33° 33', 
e : a=*:105° 69'. Cleavage lateral, rdther perfect, often interrupted ; 
also parallel to each diagonal. Compound crystals: fig. 14, PI. 
Ill; composition of the second kind; parallel tg the front lateral 
edge. Imperfect crystallizations: coaise lamellar jstnicture:in 
large masses, parallel to P or c, arising from an aggregation of sep¬ 
arate ^individuals ; the plane of union between the lannpjae are 
jqims of composition j granular—particles coarse or fine j'.fibrous, 
oiltefi,fiae. v , 

Gr.sfc3-233—3-349. Lustre vitreous, inclining to Jes- 
inouiV 'iDmetimes pearly. Utreak white— gray. Col(fr'gt^u>of 
various shades, verging on one side to white ot gfaylsh-white, 4nd 


CGUj<ICtNEA. 
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on the other ito brown, and Transparent-H^paque. 

<ure'<y^ncboi^al—rn^veUc Brittlo.- 

' » • 

This spedes pres^te a v^oety iq{ fenns* and has therefore been subdivided into 

seveiul i^edds. *^086 vaiieties owe theit pranliaiitiqi to the laMnorphous nat^e of 0 x 3 rd 
of iron and ma^esia, which' may replace one another without producing a ohainge yi the 
crystalline form. Fymxene alwajrs contains one of these two sub 8 tancee,-and aooording 
as the ii^nor the magnesia is xntuie pr 1 ^ abundant the color variesi becoming dsdeer as 
thearon i^edominates.' > , 

Thisepdsies may be. subdivided into three sections. 1. Diopnde, or th#]igbt-dolored 
v^eties; 2. Augtte, or the dark^colored varietiesi; 3. Diallage, or the tJun>foliated va* 
rieties. ;.They pass into one another, howevtf, by insensible shades. Section 1 includes 
t^c following varieties: , 

ifiopnde, white attg 4 re,or white malacolite, of white, gradsh or greenish>whiie colors, 
cither crystallised, lamellar, or granular. When consisting of angular grains rather loouly 
abrogated, it is called white eoecolite^ Alalite is a diopside from Ala in Hedmgnt. 

Sahli^h occurs in crystalline masses of a grayisb^greefr color, having a coadll foliated *>' 
structure,, arising from composiUon parallel with It resembles Diopside, but has a 
r^oarser .texture and less lustre. BaiKalite, Pyrgdm, and J^aMaife, are names of dingy 
green varieties of Sahlite. OmyAastfe is a foliated leek'green variety. G^a'afr-^'a. 

Note. Besides white cqccolite, there is green eoccoltte and also black coceolite, or in 
other words, each variety of augite occurs at times under a granular form. 

Cainp(mtum,oi light varieties, according to Rose, (K. V. Ac. H. 1890, p. 385,) Bons* 
dorfFiLnd.Hi 8 inger, (Afhand. iii, 300,) 


> WSrmeland. 

Taumare. 

Var. 

Bilica, 

55*32 

54*83 

54*18 ' 

Lime, 

27*01 

24*76 

22*72 ' 

Magnesia,* 

16*99 

. 18*55 

17*'81 

Protex. of mang. 

1*59 

— ' 

1*45 

. Protqx. iron, 

2*16 

0*99 

2*18 

Alumina, 


0*28 

■ ■1 ^ 

*-^i*‘er, 

-~ 

103*07, R. 0*32*=99*73, 

B. 1'20»99*54 

i ^ 


Bc^re the blo^ipc alone they fuse to a colorless glass. With borax or soda, diey 
easily melt to a transparent glass; with salt of pbospImruS} they undergo a slow decom¬ 
position; and leave a siliceous residue. 

Section,a. . 

Augite includes the black and grcenieh-black crystals of pyrox<ma G.«>=d’3—3'4. 
Hedenbrrgite is a greonish-black opaque variety, containing a large pre^rtion of iron. 
G.=3’5. 

.-pompoeition of dark vanetics, according to Rose, (K.*V. Ac. H. 1820, p. 328,) 


MaleeeliU, 

Dalecarlia. Dalecarlla. Bladt ^ugiU- 
Siliea, ^*08 . 54*55 53*36 

Lime, 23*47 ' 20*21 . 22*19 

Magnesia, ll*:i9. 15*25 4*99 

Protox.iron, 10*02 8*14 17*^8 

IVitox. mang. 0*61 0*73 Qr09 

Alumina, 


JttdnhtTgite* 

49*01 - 

20*87 w . 
,.:*2-98 o*. 
26*08 


*99*67 • 014*99*.09 


^«9801 


*98*94 


^ Actkbefore^he blowpipe like the preceding, eze^t that the'a^rof''the bead isafiected 
■’ ’'^ce of the iron. ‘ " ' , 

'nite is a dai)i-meR foliated 

** vT .a s 


- ■? - - Uated p 3 n!oxea 6 from Franklm, N. J., J* Ac. 

ii, 194, and iv, 3, and Tioi^biii, 1Q5,) According to Kealmg, it cofrstsCs of 
8iw.56;;&ye 15*1, protoxyd of- manmese 13*5, plerazyd of iron lOH), 03 ^of I't’i 
aftDfoma^yindtsfose. 1*0^98*6. -^^kwism has lately ob}untd the 

Ms|f/ao^,l94,. 1843;) lime 89*15, dumina 1^, proto^ of 

r,>;^nagmw 4*00, nfoirtupf l*^te99*8A <K . ■ 

varietM Oftm occur frbmus, oemsUtu^g of as5e#tos> 
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Section 3. 

Diallage oecufs of various shades of II^J» Jvown/and, sometimes bM a 
bronze or jpee^y-metaliic lustre. .It cleaves .easilj into itUii/^lamvito which an'brittle. 
G.?s3*lX~^'^. It includes iScArifer-^or, (in partO aad\&rwz:iifs.'‘ 

Hyperetkene bears nc^W tlie same relation to diallago that the varieties of 
rozene bear to'the'ligbt-olt conleins'a large proportion of iron and little lime, ytt varies 
much in this res^t« and some varieties, not distinguishable by external ebaraetbrs, Imve 
the compositiun nearly of diallage. Its colors arc grayish or gremish-black, and copper- 
red, with a bright hietallic-pcarly lustre. It cleaves easily, but not into as thin folia as 
the preceding. G.=3'3'--3’3!). The Labrador HombUiide^ and Jtfetalloidol dMilage are 
here includel <. 


Compoeition^' according to Kcgnault, (Ann. dcs Mines, 3d ser. xiii, 147,} Kohler,and 
Klaproth, (Belt v, 37,) 


Ycllowiiib- 

Grayieh- 

Greenfsh- 

Greenish- 

# 


« 

green. 

greco. 

broiixe. 

bruiiKO. 

' Bronzite. 

HvpsrstJiene* 

smea, 

5.5*84 

52*60 

50*05 

■ 51*26 

.56*813 

54*25 

Lurie, ^ '» 

trace 

20*44 

15*63 

11*18 

2*193 

' 1*50 

Magnesia, 

30*37 

16*43 

17*24 

• 22*88 

29*677 

* 14*00 • 

Prot. iron, 

10*78 

5*35 

11*98 

6*75 

* 8*464 

- 24*50 

Prot. raang* 

trace 

trace 


— — 

0*616 

trace 

Alumina, 

1*09 

3*27 

2 *^ . 

3*98 

2*068 

2*25 

Water, 

1*80 

1*59' 

2*13 

3*32 

0*217 

1*00 

- 

99*88, R. 

99-68, R. 

99*61, R. 

99*36, R. 

100 050, Kbh. 97*50, KUp. 


The specific gravity of the first Is 3*241, third 3*261, (from Piedmont,) fourth 3*115. 

A byperstbene from Putnam, liuke George, was found by Beck to consist of Silica 
45*45, limo 24*33, ma:’gnf 8 ia 18*00, oxyd of iron 11*49, fMin. N. Y. 310.) 

On charcoal, bcfide the blowpipe, diallage melts with difficulty on the edg^ to a gray¬ 
ish slag ;• and hypersthene forms a grayish-green semi-ojmi^ue glass. 

Besides tlicae varieties, there are impure pyroxenes contammg largely of steatite, called 
9teatitic~pyroxf.nr.» by Beudant. The Retiseelaeriie of Emmons, is referred BCck to 
this variety, it occurs of white, yellowish, or grayish-white colors, and is sometimes iet- 
Mack', ana occurs under the same crystalline form as pyrozene. —4. G.cs2*^4. 

Composition of the Kcnsselaerite by Beck, (Min. N. Y., p.297,) and a steadtic py¬ 
roxene from Sahlaby Beudant, 


Silica, 

lime, 

Magnesift, 
Perozyihof iron, 
Oxyd of manganese, 
Water, 


59*75 

1*00 

32*90 

3*40 


00*65 
4*97 
25*20 
Frotoxyd, 4*18 
0-78 


2*83=99*90, Bk. 


4*38=100*16, Beud. 


Obs. Pyroxene is ‘principally confined to primitive basaltic or volcanic r^ks, and » 
associated at different localities with granite, granidar limestone, serpentine, greenstooet 
basalt, or lavas. Diallage occurs generally in serpentine or greenstone rocks ; hypera- 
thene with feldspar and quartz forms hypersthene rtucA, whiqh occurs extensively in boom.' 
primary districts. 

Aueslg and Teplitz, in Bohemia, afford large crystals of augite imbedded in basajt 
It also occi^ in sAiall biri hig^;^ polished crysljpls in the lavas of Vesuvius, accompanM 
with nepbeline, idoerti 8 e,’'and mica. Diopsideis met with in crystals at Ala,m’Pii'^ 
associated with gamete and talc *in veins traversing serpentine. Its more 
crystalu fiem this loeaiity .are sometimes polished and worn as gems. GoccoUte 
vans tn primitive rocks at Arendal, in Norway. Samite is met with in a 
at Sal^, and elsewhere. Baikalitc occurs principally on the Orders of ■(* 

of jd|B<^ljiiniaiika riger, Omphazite accompanies grmiulai; gamet'Ot tbs^Sbfti A 
inCarinthia; and near Hof, in Bayreuth, with the smarakdito varia^-'Of honbladi 
wliicH It m.ddi resembles. ' m . 

BeaudfU jgdute.fubtMsparentcrystals pf tins qipmes are met Mth 
Caimdd».' 9 ‘limestone, measunng ar\. inch by one and. a balrinjcbes. ' 

tened prisroric cr^tals, two or three inches long by otie or^o in'breSdth, occur ibDOl^ 
mite at Canaan, CWi> ; Urge green crystals in the liirfcstohd of liuDhbull; a|^.1n^' 



parent cmtals granular pyroxcn fi.Jp^^ ^^d in Rcadinjg, Conn., on the tunpike 
near the iW of l&iba^. The floltoh qaerm'Maas., allbrd‘g(M)d cryst^ l^ie dolo¬ 
mite of New York Co., N. Y., afior^ both .franolar and crystallized ^jroxene of a 
white color; tlto crystals,' which ^ bftensseveral inched long, are •abundant W"the‘‘lime-' 
stone which crosses the islaAd ici Ha x^rth extremity, and also at the abandonted quarries 
at Kin^bridge, al^t 3Q3tb street ^ In Orange Go. there are sey^ intefesting’locatities, 
affording, besides fine crysUds, many of the massive vaifbties, fi^ white ^ black colon, 
tlie former in limestone, the latter usually with magnetic iron. ’ The most noted are that 
at Two-pond8,*in Monrde, where it occurs in simple or^ grouped cryetols, often of }aige 
size, anu ^ associated with scapoUtc, zircon, and sphene in white limestone; another, 
half a mile east of Greenwood furnace, along with mica in limeslone, wiierc one crystal 
'.vas'obtained six inches Idhg and ten in circumferei^; and two and a half miles ndrth 
of Edenville, gray crystals of interosting forms. Near Amity and Fort Montgomery, 
are other good locuitles. Dark-green or black crystals occur in limestone a mile northwest 
of ‘Edenvdle. In Pfttnara Co., near Patterson, grayish-white crystals arc abundant, 
strewed over the surface and in limestone. In Westchester Co., a white -variety occurs at 
the Sing Smg qoarrics. Oilier good localities in New Yor-k, are. at Rogers’s Laksf 

(fcoi^, crystjiliizrd, massive, and Annular, (coccolitc,) of gray, greenj and brown colors^; 
on the banks of VrQoman' lake, Oxbow; in Diana, L«wis Co., in black' ^jfystals. 
Franklin; N. J., also affonls good pyroxene. Massive varieties occur at most of the Aovu 
mentioned localities. A beautiful green cocculite occurs near I^ong Pond, flksex Co., 
N. Y., and a black coccolite in Monroe, Oran^Go., a mile west of Coffee’s Hotel; at 
Willatero’, N. Y.,’green coccolite is associated with sphene and tabular spar. A beauti¬ 
ful lamellar variety of a dark-green and bronze color is abundant in the Forest of Dean, 
Orange Co., N. Y., along with black coccolite;-and fine Sahlite with coccolite about 
tlirec miles south^ist of Greenwood furnace. Diopside occurs on Hugtis’s farm, Phillips- 
town, N. Y., and in the 9olton limcatone qtrarry. Raymond and Kumford, Maine, afford 
several^ of the massive varieties, diopside, Saldite, &c. At Berkshire, Mass., a white 
variety is absndant. A broad lamellar Bahlite of a white color is found at Watertown, 
Corih., at the lime quarry near the Naugatuck, and a less interesting grayish-green variety 
at'lhe verd antique quhirics of Milford and New Haven. Both crystals and granular 
imoxene aro found near Attleboro’, Penn. Diallage occurs in serpentine hi Westfield and 
Blanfirrd, Mass/, at Deer Isle, Maine, Cooptown, Harford Co., Md. 

Hyperakhwe is stated to occur-in Essex Ca, in much of the granite of that ^region, 
often associated with labradorite; also near Wilmington, Delaware. But the nimeral 
from these IccaliLos, Al&oUgh presenting thn cxtemM ohai|icters of this variety, differ 
much ftom one another in composition, and still more from the foreign hypersthene, of 
wliich tile analysis is given above, (see Beck’s Min., N. Y;) Rcnnsclaerite occurs in beds 
in the towns of Fowler, Dekalb, Edwards, Russel, Gouvdmeur, Canton, and Hermon, St 


Tjawrene'e Co., N. Y.. and at the two latter places in crystals; also in Oxbow near Ant- 
wen, in crystals, and near Butterfield Lake, Jefferson Co., N: Y. 

Pyroxene was thus named by Hairy, frem irvp, ^re, (ft'os, stranger, in allusion 4o iis 
occurrci^ccin lavas, where, according to a mistake of Hauy, it did not naturaUy briong, or 
was a stranger. The name Augite, is deriyed froiti usyri, lustre, alluding to fact, ^at 
its ihstre is, usualfy superior to Urat of hornblcnde.- 
Crystalsof this species have been obtairled by fusion, and are-not unfrequent, of ahlack' 
, cokir, among the iron slags of Sweden. Mit^herlich and Beudant have succeeded in 
ibrining white cryslalsj by mingling silioa, lime, and magnesia, and subjecting thepi in a 
chateoer crucible to the heat of a ^eelain furnace. .. 

The Hudeonite of Beck (Min. N. *Y., p. 405) has the cleavage of pyroxene, e^p^ally 
sow m^ive varieties, and approaches Hedeube^ite in com^ition. following are 
itsCKSt^ters; as given by .Beck. H.b 4’5->-.5. G.a3*50. Lustre vitreous to resinous. 
CqljE black, ofl^ wilh a brownish ta^lsh. Streak green. 'Opaque. Composirib/r, ac- 
uur&t' te Beck, Silica 3,7*90, of iron 36*80, alumina 12’70, lime 11*40, magn^ia 

1 *99^'Alone, before the blowpipe, iifusds with offdvescence to a Uock bead, attract- 
a^j^tits ibagheg. . It occurs in a Vein of ^uaifx in Cornwall, Orange Ca, N. Y., whero 
it by Dr. Horton. ..‘■ 

of 'Dr. ThotntKm iiain closely altied'hrinetal, altllbugh difi^i^incontain^ 
ingwi^ jfsncse. ^It is'deioribed as resembling borableride, or still ntbre Arfvcdsonitc, in 
appea^ee. . Rsb6*95. Color black. a.cccffctoj^ to Thomson, Silica 40*04, 

prolaWof 'iron 34*08,'piotoxyd of mangaitBae ^0, alurniria 9*42, lime 11 * 54 , water 0-40. 
Holnj]|^ is stated, ab ' the. loepUty of Polylit^ hi^.Dr. JB(^*8u^sts tiiat there must 



368 


DE^CRIPTIV^^IWftAl'OGY. 


be some mistake in this/as it is said bed of mapietic'dionj and orae is 

known to exist th<m \ - '** , ^ ' * ' . 

Common pyroxene is of no use in the artfc - iSie Benhlelaeritcr is. milled-like steatite 
into inkstands, and when hnely compact, it twelves a {Mlish; The lij^t tolorod 
varietioB are traiuducent, and when w^ed -up look like porcelain. / * ■ . T 


-* . 


BABING^'ONITE. Aoorr'tB AcitOT04SVS> 



r 




Axotomona Aiiglte-Bpar, M- Lemt Ann. PbH. 3d aer. vlK 879. « • > 

Primarpform^ an obliqiie.rhomboidal prism; 
P : M=9g° 34', P : T=88o, M : T=ill2® 30', 
P : e=160® 25', M ; 5=137® 6', M : c=132®.15', 
e : 5=89° 20', Levy. Chava^e perfect, and 
easily obtained parallel with P, less perfect in 
the direction pf,T. A . = j - '-7 

H.=:5'5—6^^''^'tx.=3*4—3*£».^ Lvsire vitrequs, 
splendent. '^Color dark greenish-black; thin 
splinters green perpendicular to P, and brown parallel to the safne; 
faintly translucent Large crystals, opaque, or faintly subtranslu- 
cent, i^acfurfr imperfectly conchoidah ‘ , /p.-, ' ' ; • 




eA'aporation‘U*9=:l00’5. Before the blowpipe_ __. 

With boT^ it affords a clear ainetliystine globule, which becomes in the reducing 
flame. - ^*1* ♦ -i* i . / <?<v ■ * • * • * y ^r, (• a *• 

Osa. Babingtonite occurs in distinct crystals at Arcndal, in Norway, associated with 
epidote and massive garnet, and in the Shetland Isles, imbedded in white quartz. ,It was 
named iir honor of Dr. Babington by Mr. Levy, who flrat dislinguishedit .asa spdciea; it 
resembles some dark varieties of pyroxene. ' ^ ‘ ' 

In the United States it is said to occur, coating crystals of feldspar, at Goavemeur, ^ 
Lawrence Cq., N. Y. ' • i '■ • * 

Y' -A' j- i- ■ 

HORNBLENDE. AL'GinrB'pROTEi;& 


Hfrml-Prif>m8llc Ai^tC'Spar, M- Axotomoui Bcbllle^Spar or Green Diallage, Heml-Prhmade Au- 
gitc, J. Actinollie, TY^moilte. Calainite, Pargamltc, Snivudlte, AKbeatut, in pari, Amlonibua, Ainlan* 
tbinita Aniiantboid, Lotallte, AmpbltK^e, Aetlnoie, Suablatdn,Tremoiitb, Kilamit, Ainiant, ff. Gram* 
matit, BpaaoliUt, Ifaiir. • . ■ 


Primary form: an oblique rhombic prism; M : M^124® SCV, 
P : M=103® 1'. Secondary forms : . . 

^ 1 . a. 3. . 
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e ; e=:l48^ 3(y, a : e-164° 15', a : ^-104° 45', M : s=:io2^ 15', M: 
^=117*^ 45', Cleavage lal^sral, highly perfect: sometimes distinct 
parallel to the*diagonals. Lateral planes often longitudinally striated. 

Compound crystals: composition of the second S. 

kindy parallel to the obtuse edge M ; M. The sim¬ 
ple crystals of this form are represented in fig. 3. 

Imperfect cy'ystallizations: fibrous and slightly 
divergent columnar; columns coarse or fine, often 
filiform, and sometimes lamellar: granular; parti¬ 
cles of'varous sizes usually strongly coherent; 
sometimes fiiable. 

H.=5—G. G.—2-9—3 2; 2'931, tremolitc vari¬ 
ety ; 3-026, actinolite, from Zillerthal; 3*167, basal¬ 
tic hornblende) from Lower Stiria. Lustre^ inter¬ 
mediate, between vitreous'and pearly on cleavage faces; occtoon- 
ally true pearly; Vitreous parallel to P. Some fibrous varieties 
have a silky lustre. Streak white, grayish-white, brown. Color 
various shades of green, inclihing to blackish green tand a pure 
black on the one side, and white on the other. Occasionally, almost 
transparent; usuallj^ subtranslucent—opaque. Fracture subcon- 
choidal, uneven^ Brittle. 

# < 

Few minerals, if any, present a greater diversity of appearance than homblentte. In 
'the earlier Btete of the science It wee, therefore, ^stnbmcd into several species, which 
dr^ftftHographic ccmsidcrations have now shown to be vaneti(» of the speoies, 

^ diffbnaices arises mostly fivm a vanation m the proportion of ahiimna. magnesia, 
and oiyd of iron, the color depending prmcipally on tlic latter. The following are the 
qtore important of these varieties , 

> ‘TVeffiOkf^Grammatite.’ Tren^j^te eomprisos the white? grayish, greeni^Ii, or 3 ^ 1 - 
Ipujhh-whi^ speciment, presenting th^ same crystalUzations with horsbleinle. 'Hie orys- 
' often m lopg slpodcr blad^, eiOier dutmet and tf^versmg the gaogti^ or aggie 

ijiM m oCNmnoar and,radiated ifansees. 0«=2*93. IVanspaivnt—tronblui (nt 
^ The bright gvwn varietiea of bonldendo am eallod actynoiite; if in dis, 

gloMy actynoiite. The crystalware long, slender piums, and break csaiI) 
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i( ro^s the pnsm IIk hbroub or ndiati d orjMBUisattonti art often na^d 
actynobie 1 he gre^n (olor 19 owing to a sniall proportion of oxvd of ironf and|>njwP||^ 
ot tht iron picsint the specific griMt3 of ^ctynoUtc is above that of tr(A3«^ter^usti9fr 
bttu(rn 3 Ui and 3 0d ^ 

Uhfstu%'* whtn ot a wlute color or some light shido, a fibrous .variety o€ Utcncdite or 
1 C t> noIitG 1 ho £p9rcs aro often as fine as H ix, and may be sc^ataied Ssith the feigors 
Bv traversing Imieatone or the gorl^ut th*it contains it it oltcn gives an aebestifdhn op 
]Karance to luge mavises of the rock The more debt ate \ incties, proeenting 0e Ithtreof 
s itui, arc c illcd amrontAus—The fibres ol asbtsftis ait sometimes so mtezjaced th&t the 
fibrous structure is not ippare nt, this varu tv is colled mountain lea/Aergnd roek ov eioun- 
tnmeoik Tlic former occurs in tough, flexible lanimu or bheets, useinhimg leather, and 
the latter has the fee 1 and iie irlv the texture oi cork Both arc so light, owing to the loose 
mtcrUring of the fihits, as to float on wati r 
'lhei>e varieties contain no *itumina, ind eonsist, accordmg to Bonsdorf, (K> V Ac. H 
and Mcil/indorf, (Pogg hi, bJb,) of * • 


rremolite 


Mag^tefia, 

Lmic, * 
Alumina, 
Protoxjd of iron, 
Prot mniganese, 
HvdrofluoncdCid, 
Water, 


Pargonte Pargasite or Pargas hornblende, uicludes crystallized v aneties of high lustre 
md rathe r dark sh ides of grocn 

Hornblen^f The name hombh nde as origm illy applu d, belonged only to tho dark 
greea and bhek varieties a hethe r m ctyt»i ils or m issi\ e It contains a larger pn^rtion/ 
of iron than either 0 /the above vsnctics, and has a sp gr from 11 to j 1 When massive 
It c^onstitutes the toughest of all rocks 

These vancUcs coutain alumina and consist, according to Bonsdorf, (K Vet A^ H u 
iljove,) of 

llornblendc 


r - 

X 


MeMtm 70101^ 

60 

6010 

•5975 

S-rSbO 

JUJ 

2U1 

2110 

20334 

1166 

12 71 

1425 

17<764 

(J ^6 

042 

■1 I 


U15 

100 

3 95 

4309 

— 

047 

OJl 

1115 

094 

0 83 

076 

...I—... 

010 

015 

— 

■■■ ■ - 

99 b5, B 

100 01, B 

100 12, B 

.99391, M> 


bihn 

Pargnsite 

4626 


4883 

45 69 

M*lg!l( Sll, 

19 03 


13 61 

18 79 

r urn 

1396 


1016 

1383 

Aliimmi, 

11 18 


748 

12 18 

Protoxvd of iron, 

3 48 


1875 

7 32 

Pint ot rmngincsc, 

0 lb 


115 

022 

Hvdrofluonc acid 

1 ()0 


041 

150 

W itir, 

Obi 

♦ 

0 50 

-r— 


9678 


lOfl 89 

99 53 



In addition to the above VEmetics wc afso include hf it the *(hahu hi llosej w 
curs under tin riystallinc form of pyroxene, with the tUaiufff of liomblendc 
irjwedwmtf of Brooke ( ompjntion accordmg to '{lionisnn Silica 50 508, 
iron 39*144, sesquoxyd of manganese 892,alumina 348H,hmc I 5b, moisture 0 
(Min h 483 ) f j -3 J5—^3 369 Color black Clravage eminent Jl occurs at 
luarsok in Grrrnland, associated with bodalitc andcudialyte , ^ 

Befenw th blowpipb homblcmde rcidily enters into fusion, atiended with a sltfK 
tinn. The wJiUt vaneUcs form a subtrampaicnt glass, the green, a glass, c£^ 
or Jess by the iron they con^in With borax it fuBes easily, producing g sinukic'gl^itdk 
It IS not decomposed with salt of phosplrorus, after a long blast, the gltfss (of wwte Vk- 
netirs) becoDses opaline on cooling With a very small portion of carbonate at jodu^ U 


■ Asbcstitbnn vanctlfi of the species aic also canmon, wh^h are with dJfflcuHv AitlnggMsA 
trjmthoaeofhombiende , 


eii8tol& "Ik-o! 
struettire; W 

iHM^ X 


CHAiLi;CINEA. 37t 

o^ colored More of the flux causes an intumescence, 

l&9^^)|||fl0tKn^ hiL ihfui^le scoriar* ' 

hotphl«ide of.this.spTOica is one of the constituents of syemb; and 
^reenstot^ fotibs beds ii} primitiye re^fions. Frequently it possesses a slaty 

stn^tirei hornbl^dc-slatc. llomblende also occurs m primitive limc- 

sto^ I ActiA^fl&bubd in the greatest perfection in lalcosc rfoks, andtfemolitc occurs 
nK^'ahuttchi&Uy, fi^jranular limestones and dolomite: Asbestus often traverses serpen¬ 
tine rocks, and grah^toar limestones. 

A rty p and Topl^ BohcipiarTunabcrg in Sweden, and Pargas in Finland, afford 
fine ripecmiens of tfclo- dark cdkrfcd hornblendes. Actinolite occurs at Saltzburg and Grei¬ 
ner, in the Zillqrtbal h TjipraoUtc, at St Gothard, in jmmitivc limestones or dolomite; al.so 
at Sebes in iSansyivania, the T^yrol, the Bannatf Gulsm in Sweden, Glentilt, fitc.''A 
sdl aq>arag(U8<^p^n variety occurs at Normarken in Sweden, in prisms in serpentine; it 
lips iMSen called co/opiifs. Asbestus.is found in Savoy, Saltzburg, the Tyrol; also in tire 
islat^ of Corsica, .where it'is so abundant'that Dolomieu cmplo)'cdit in packing his mine¬ 
rals. Rock co^ is obtained in Saxony, Portsoy, and LcadhUls, where also mountain leather 
occurs. A' Oisans, in France, afibrds a variety of amianthus, composed of fibres having 
some .dbgreeof elasticity. It is thcamian^Aoide of Haiiy. . 


presenting interesting orystalline lormH; also near the bridge at rotsdam, SktTljaw'rencc 
Co., N. Y.; near Greenwood Furnace, and.in Warwick, Orange Co., N. Y. Interesting 


ocourdiof various forms and colors, and often in laige and perfect crystals; m dark gre^n 
crystals, with ilnicnito, at the Stirtmg mines. Orange Co.; at Gouvemeur, in short green 
or^stalsi Bcnnetimcs two or three inches in diameter^ along Tvidi apatite; in JRossie, two 
raitcs'faorth of Oxbow, the Variety paigasite in .neat bright green errst^s. Parasite 
oecqrt 'altt at I^psbiirg and Parsonsficlu, Mc>. Gray hornblende in good crystals is found 
at Bryam, N. J., and other interesting varieties at Franklin and Newton of tee same State. 
La^e. ^ttehed crystals of a white color occur abundantly in dolomite at Cannan, Conn., 
betwebn tee fails and Uie post office, and other places in Litchfield Co.; also at Lee (one 
and a liflf miles southwest of the meeting house) and Newbmg, Mass, (dussy actynollte 
in.beautifill’iilfs'citneDs occurs in the.steatite quarries of Windham, Readsboro’ and New 
Fa^-Vt, and at Middleficld and Blanford, Mass.; also near a hamlet culled Pecksville 
in N. Y. Radiated or asbratifbrm actynolitc occurs at the same localities; also 

at Me.; at Brown’s serpentine ^uar^, three miles northwest of Carmel, Putnam 

Co., N. V.; af FVanklin, N. J.; at Carlislo, rdham, and >yind8or, Mass.; in Buckingham 
Co., Willis's Mt, Vq.. Radiated and asbestiform tremolitc occur abundantly in the dolomite 

XT_v—i. 'in.-. ..-a _* »m___i t»_ 


Patterson, and banks of -Yellow lake and elsewhere in St. Lawrence Co., N. Y. 

'Phe some varieties occiinat Franklin, N. in Pennsylvania at.Chcanut Hill, near the 
Wl^JId^r and London grove, near Fl^ade^ma j at the Bare Hills, Md. . 

>.• .^diiftos is miet wite at many of the above lenities, besides others; at West Farm.«, 
l^oftbfder, Wilton, and Milford,'Conn.; at Brighton, Sheffield, Pelham, Newbury, and 
Masft; in New York, near-Greenwood Furnace, Rogers’s fpm ifi Patterson, 
and Hustis''a farm in Phillipstown, (both asbestus and amu^ithus,) near the 
00 ^ Richmond Co., asbestus and a straw-colored amianthus with tee ^res between 
thrM feet in length; at Ghesnut llill, Fonn.; Cooptown and Bare Hills, Md.; ’’and 
.j^i^s, Fauqoier Co<, Vimnisu - Mountain leather occurs at qiairies, 

^'ftiBrnnswick, New Jersey. • v' ,' ■ • 

ef hohildende, on tee island of Ccnsica, admits of a high polite, arid is known 
b^daries under the nasie of Verde de Cornea dum. . Asbeefus mviu- 
ewth hj ths qaomta,| who )vere acquainted with' its incombustib^y. This 
^ thn ^te^lJLfo^eir riapldns, and was preferred for this purpose on account 
I'wlte'WhicH'it was'cleonteo; it was merely nocessaiy to.throw thenv-intp tee 
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fTrccnhnd Tlic ancionts also called it tjuavroft (amantut,) undfjiled, beeaajM ti the 
simplu il\ of tilt mi ans of rebtonni; it, when aoiltd, to its orig^inol punty THe best tooehty 
for eollccting it for tins purpose is ne^r the quorantii^c, Kichtnond Co, New York ■* 
Hnmbli lulc u as thus named in allusion to its i xtserne toughness, m this respect slightly 
resembling boro The ra<h<iting, or divergi nt btructurc, fW qui ntly presented by ttritnohte, 
suggibkd this name fit^ d«rri',ca ray Tremohte was first found .at Tremola la Swit 
zcriand ind Porg'flsife, at Pa^as in Finland * 

Ttie Manmte of Jackson (t»col Rep of Rhode Island, p ^8) la allied to foliated horn 
blende ft occurs in tabular crystallizations, disbcininatcd through a compdct argUhte, nc ir 
N itii. Milage Rhodi Isitnd Stuiciure loluttd folu bnltlt A transvene cleavage 
m ly be dcUtted, indic iting i rhombic pnmary Color d irk, grqy Lustre ntdrly pearly 
II 6 (t— 3 4>U lohi brittle* Composttiortf according to Jackson, bibctf 1320, 
alumma 29 00, magnusi i 0 JI protos} d of iron 2*) 03 f, o\yd of mangoncbe b 00=99 974 
Before tht blowpipt it fuses wifii difhculty to a dork green cninul 

M GubUvus Rose, m an artick cThibiting much rescan h, (Fo g 1831,) hts proposed 
the uru^of the sptcies homblendi md pyroaene Ini^ysic J iractcrs they are similar, 
and in Wbinu tl composition thi difii rcncts have been shomn to be unessential by the dis 
covety of the pnncipks of isomorptasm Crystallograpluc dharacters first led Werner to 
distinguiiA thesemmerils, but is Hose his pointid out, tlu crystals of one miy be t>ec- 
nnddry to the pnm iry of tlu other, according to one of the bimpltst ind most common 
kinds nf modihcilion One of the horizontal axes m the primary of pyroxenf is just hall 
what it is in ho^nblindc* 'Ihe only n il diflerenec then is in cleaiage, winch yields th< 
diflercnt forms assumed as tlu pnmarif s of these inmcrols Rose remarks, howcvi r, that 
there arr jxisUnc< s of crystils of pyroxene with the cleavage of hornblende, and that such 
a r li t\ ige m the impcrti ct cry stoliirations are not uncommon 

Rose suggests that tlic difierent forms of the two minerals may be owing to tlie rapidity 
of coObng at the time of their fonuation, and as pyroxene ha4> been observed in the slags 
fum ice4, and may be ionne d by fusing the constituents togc ther, winch is not true oi 
liomblf ndc, he infers that thi crystals oi this mini r il art the result of rapid coohng, while 
hombltnde requires a slow reduction of temperatun 
Notwithstanding tin above tacts, wo deem it prcftrablc, as it i9 attended with fower 
perplexitns to thr student to continue pyroxene and hornblende as distinct spccieb Thi 
perfect crystals of the two arc will (harutinrcd, botli as to form and cleavage, and are 
< isily distinguishc d, ind i a< h st inds at tbe head of a long bcni s of varieticfl which, with 
V ery lew exceptions ire equally choiur tcnstic 


AN TIIOPHYLLITE Aoerrua pm 11 tnt s 

Aiitliophyllite Sehitmacktr Pri raatic Bchiller Spar JIf Strohbgcr Anthnphylhte W StreUte 

4 

Pnmary form, a rhombic wism; M M-about 125'^ 3(y, and 
54 SO' Cleavage parallel to JV^nd both diagonals; that parallel 
to the longpi diagonal the most distinct. 

II 5 5 5 G 2 94—31558 Lustre snbmetallic, inclining 
to pnrly. iStrenk'whiie. Color between gray and dark clovc- 
brown , aloo brownish green Translucent—^ubtran^lucent. 

Brittle 


* The d( scnption of figure 3 of hornblende is as follows 

• Ot^ ocl^qr P OP 
Me e P 


And the desenpboa of figure 1 of pyroxene, referred to the pnmuy of h^blendej le 

CeP^ OpP'oQ ooPflO 

M d c a 
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ae^ording to yopdius,- (i?ogg. ixiii, 355.) Gmeliri, (Pogg. xxui) 3oH>} and 

Thfamaon, (Min. j, S 070 , ' . 

• ' * ^ 1 • / 


Silica, " * 

UU*/4 

.*)() 

57*12 

Alumipa,' 


3. 

trace 

' Magnesia, -f 

24*35 

23 

2.V92 

Tiime, 


2 • • 

1*32 

Ptotox. iron, . 

13*94 

13 

13-.52 

* .Protox. mang. 

2*38 * 

.4 


Water,' ^' 

l‘67=s9e*08, V. 

—=101, G. 

1-36=99-24, T. 


Alonte, before the blowpipe, it remains unaltered.' With borax it melts with difficulty 
to a grasB'green transparent bead. * 

Obs. Antbophyllite occurs in promiscuous fibres and foliated distinct concretions, in 
beds of mica slate, aocompanied by garnet, pyroxene, tounnaline, iolitc, &.e. 'J’he cobalt 
uhd copper mines of Kongsberg, and of, Snapim, near Moduiri lu Norway,-arc anions 
ilK forei^ localities. It also occurs at Ujordlcrsoak ^ Greenland, associated with 
roxenc.* 

At Huddaiti, Conn., it is associated with tourmalino and iolitc, in mica slato. It is 
also found in Uio same roch with quartz, at Chesterfield, Chester, and Ifianford/Muss., 
and Guilford, Conn.; also n(?ar Curmd, Putrisuu Ca, N. Y. 

This mineral approaches hornblende very closely in external characters and coinposi- 
tioa Its later^ interfacial angle has been stated at 124° 30', wliich is identical w'lth that 
of hornblende. 

'Vhe name antJiophj/llite vras given by.Schumacher; it alludes to its resemblance in 
color to Uie antliophyllum. 


■ CUMMINGTONITE. Aucitusscopikormis. 

» V * . . 

Imperfectly crystalline: sttucture thin columnar, divergent, 
scopiform, stellular, rather incoherent. 

H.=6—6‘5/ G.=3*2014. Lustre somewhat- silky.' Color ash- 
gray, .Translucent—opaque. Brittle.. 


Compoiitiony according to Muir,. (Thom. Min. i, 493,) Silica 56*543, protoxyd of iron 
21*669, protoxyd-of manganese 7*H02, soda 8*439, volatile matter 3178. Ecforc the 
blowpipe, yjer jre, it is infusible, except on thin edges. W'ilh carbonate of soda it fuses 
with efiervcsceiicc to a dark glass. With borax it fonns ii bl.ick glsss. 

Obs. It occurs in mica 'slate, at Commingtoa and Plainfield, Mass., associated with 
garnet and iron pyrites. 


ACMITE. Aocitus cuspidatus. 

-Acbniite. Akmlt, Haid. $trontc]r«e and Btricliu*, Kong. vet. Ac. liandl. 1831, p. 

" Prirndry form-f an • oblique rhombic prism ; M : 
M=:86°5(5'. Secondary form : M : c=133° 28'j M : 
c=136° 32',* a SO'. Cleavage: lateral dis¬ 

tinctdiagonal less so. Platie e often longitudinally 
striated. , Compound crystals : composition pf-tho 
second Mnd parallel to e.* These forms are of C 9 m- 
mon occurrence. 

H.==6*6—6' G.=3*2—3*4; 3*398, Thomson. Lus- 
rj^iyitreous, inclining to resinous. Streak pa!t? yel- 
Idwish-grgy. Co/of brownish or-reddish-brown; in 
ftipetuTe bluckwh-gfeen.. Opaque. PrdetuK^ uii- 
even^firthy. Brittle. :. ‘ 

48> - ■ 


ICO. 
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CoinposifioTtt according to Berzelius, (K. V. Ac. U. 1821, p. 160,) &ii4 Lefaiiatr.l7 
Mm. X, 4800 


Silica, , 

55-3."i 


52-016 

Perox. iron, 

3l-2o 

Protoi. 

28-080 

Soda, ^ 
Perox. mang. 

10-10 


13-333 

^ . l OH 

Protox. 

3-487 

Lime, 

Magnesia, 

Ahiinma, 

U-72 


0-876 


9 

-98-70, B. 

0-504 

0-685=98‘981, L. 


Before the blowpipe it readily fnsc^ to a black bead. Not atiUcked by acids. Actnito 
IS closely allud to .incite and liomblendc.* 

Obs. Acniiti oeeurs at Rmidtinyr. about four miles north of Pdnaenid, near KonKB* 
be^ in Noi \n .ly It la there nu 1 u ith in crystals, nearly a foot long', imbedded in feldspar 
and quartz, lliey are often maclcd and b^t, and arc detached with difficulty, on ac¬ 
count of their frangibility. 

The name ot this sperios is drni'cd from aA/i^r, a point, allusion to the pointed Cz- 
trem^os ol the crystals. It has betn improperly spelt acAmite. 

AMB/iYtlONITE. Auonis LirnirEairs. 

^ • 

# 

Aniblygonic AujZiU. l^par, ITaid. 

Primary form, a rhombic prism ; but whether right or oblique 
js uncertain ; M : M=:10G^ 10', and 73^^ GO'. Planes M usually 
rough. Cleavage parallel to M producing brilliant surfaces. Also 
massive, columnar. 

H.=6. G.=3—3-04. Lustre vitreous, inclining to pearly on the 
faces of perfect cleavage. Colof pale mountain- or sea-green. 
Subtranspareiit— translucent. Fracture uneven. 

Compooifion, according to Bcr/*hus, .SridiO of Phosphoric acid, 3.169 of alumina, and 
'I'll of lithia. Bi'forc the blowpipe it iiises easily witli intumi'sccucc, and becomes 
opaqur and vvlute on Cooling. With borax it forms a transparent colorless glass. 

This'sp* cies h&s lutlierto been found only at Chursdorf, near Penig m Saxony, 
whfn it IS aisocjatrd with Uiunnalme and garnet in granite. It was hrat ranked as a 
sptrus by Brcithaupt. The name anihlygoaitc is denved from aftbXvs, blunt, and 
ongle 


s TURNERITE. 


/.ciy, Ann. of PhH. xvUi, 841. Pictlte. 



Primary form, an oblique rhoiQbic 
' prism ; M : M-96? Ky, P : M^999 ’40', 
iSecoT^ary form : M : c=138°. 6', M : 
131^^ 55', P : c=133'^ 60'. Cleavage pa¬ 
rallel with both diagonals of the prism, one 
more perfect than the other. H. above'4. 
L^stre adamantine. Streak white or gray- 
brown. Transparent—translucent. 


According to Children, it contains alumina, lime, magnesia, and a little iroa; and it 
diKers fmn sphene, of which it has been consider^ a* variety, in containing veiy little 
silica and no titanium. 

Obs. 'Accompanies quartz, albito, feldspar, Criebtonite, and anatase, at Mount Soiel 
in Dauphind.^ It was distinguibhed by Levy, and named in honor of Mr. THimer, ih 
whose collection it was first found. 


VJ 
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C4RPHOLITE 

Karpholitc J 

StriKJtuie columnar in radiated and^tellal«d tufts , particles 
lather incoherent 

H. about 5 G =2 935, Breithaupt, 2 9365, Stromeyer lAisire 
silky, glistenmg. Color pure straw yellow, sometimes wax yel 
low. Opaque "Very buttle. 

Composittojif according to Stromcycr. (Untcr&uch. 410,) 'ind Steinm'inn, (Seb^eig 
Jour XXV, 411,) • I 


Silici, 

J6154 

J7 )3 

Alunmia, 

28 669 

2b 17 

« Ferox inangancso, 

19160 

lH3a 

PrutOT iron, 

2290 

Perox 627 

Limi, 

0J71 


I luonc *icid, 

1 no 



• >Vdter, ^ 10 780*=98 7D4, Strom 1136—9996, <4tem 

It intumcsce? Ik fore the blowpi^, whitens 'ind fuab*» slowly to a brown opaque mas** 
With borax it fonnb a transpareut gUxa, w Inch, m the outer flame, absum« s an arntth} s 
tine color, in Ihc reducing flame it becomf s gr((n 

Oi« It occuib m minute dmrgtnt tutw dispo<^d on granite, along with fluoi md 
quart/, m tlie tin mines of bcblaggtnwaid It «ab named by 'V^tnur^ in allusion to its 
color, trom alt aw 


, DREISLAKITE 

Occurs m delicate capillary crystals of a leddish blown or ches 
nut brown color, bent and grouped like wool fibres flexible Liis 
ire metalliL 

It eontauis Silu 1 , ilumma, and irdn, bnt according to lite cx'imm^tions no copper 
y* ith bait of phosphorus it aflords a green globule, which is r« d in tiic rcdiu mg flame 

Ob& It fonn« woolly coatings in the (ivitics of lavas, md accompanu s mpheime and 
pjroxcne It has been obbcrvcd at Vesuvius and Capo di Bovc, near Rome 

KYANITE Epimfciub ci 4Nxts 

Pnsmatie Dittheoe Spar M Dlatbene, II Cyaiute Tibrolitc Sappar, Btanetizit W 

Pftmetry form, an oblique rliomhoidal prism, P M-93° 15', 
PsT=100®50', M 16'. Secondaiy form, the pnmaiy 

with the obtuse lateral edge, oi with botlvobtiise and acme laleial 
edges replaced. M f=l46o 16', T * c=140° 69', M e-131'" 35, 
T e—122° 20'. CleUviige, lateial, perfect, less distinct paiallel 
with T and e. Crystals usually long and flat prisms, otteu agffie 
gated and divergent, straight or oui ved, occasionally fine flbious 
Compound crystals • composition of the frst l^ind, paiallel to 51 

H = 5— 7 , the lowest degrees on M, the highest on the solid 
angles and ternUnal edges, G=3 659—3 675, the foiiner of a 
nuTk-white variety of RhcetizUej the latter pf a blue tiansparent 
specimen winch Imd been cut and polished Luslte pearly upon 
M, parncularly the cleavage face, inclining to vureoub on oth.er 
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laces. white. CoZor blue or white; o^sq gray, 

rv'u black; frequently blue alonsr the axi^ of the ory^T^ 
white each side. Transparent—subtranslucent.' JVac^re uneven. 
Brittle. . ■ ■ 

I 

Compimiion, aecordmjf to Arivf'dson, (K. V. Ac. H. 1821, p. 147,) Chenevlx, and Ro¬ 
sales, ^Pogg. Ivii, 160,) 

Silica. 34-33 36-9 37*0 38*00 . 36:«7 

Oxvd6firon, - — — 0*75 1*19 • 

iUumina, 6iti9 G4*7 62*5 ’58*25* 63*11 * 


99*28, A. 101*6, A. 99*5, A. 97*t)0, C. 100*97, R. 

# 

Unaltered alone before tlic blo^-pipc. With borax it fuses blowly to a transparent C(d> 
orless glass. 

Ora -The white varieties of this species were Ibnderly mMtod us a distinct species, 
under the name ol Rha-tizitf. ^ '« 

Ky^nite occurs pnuopal])* m gneiss and mica slate, and is ofUtn accopipanicd by gomet 
and .‘itaurotidf*. . * 

Traijspan*nt crystals' of thi"* Sjwcica are met with at St Gotbard ii| Switzerland, .Styria, 
Cariiithu. Bohemia: Villa Kica in South Auierica, also atfbrtls specimcnH of this ^‘cics. 
A fine blue lainelhied variety is found at Botrifny in Banlfshire. The white or ihasiizttf 
vanerv ocniis pnncipilly at Kenieteh in the Pfitsch Valley, Tyrol. 

Vt Clu sl< rfi« Id. Mass., it occurs with garnet in mica sUtc; the prisms have white sides 
and a blue centre^ V^orthington and Blanford in tlie same State, aflbrd g(X)d spi'rimutis. 
In ('onnccticul, it occurs at Litchfield and Wa.shing1on in large rolled masbes v ith corun¬ 
dum and massive apatite; at Oxford, near Humphreysville, the mica slate contains nests 
of quaitz thickly traversed by kyanito. Kyanite occurs in fine Hpecimens near Philadelphia 
on the .Schuylkill road near the Darnby oridge; it also occurs near Schuylkill mi the 
Kidge road, hark of Rohm Hood Tavern; in Maryland, eighteen miles north of Bnitimure 
at Scott's mills: neat Wdniiiigton, Delaware, fibious approaching to bladcd crystallH:a- 
t'ons: in \Villis''s Mt. Buckingham Co., and two miles north of Chancellorville', S]H>tsy)- 

V iiuia Co , Vit. ; on the toad %) (‘ooper's gap in Rutherford Co., N. C. A variety in short 
ensiai«. f’^^oinethuos called iinpropcrty Hbrolitc,) is abuiiduiit at Bcllow.s F&lls, Vt, in 
unei's, ,it VVistficld find I/incaster, \ldss., arid at Jaffh'y on the Moiiadtioi'k Mt, N. It 

V ill.irk vujiety associated witii rutile occuts in North ('urolina. • 

Kv.mite, W'licn blue and transpment, and in sufficiently large mosses, is omployrd as a 
gi III, and has some rrsemblnnec to sapphire. 

'J'lus >vpi cies was nhnied m allu.Mdn to its coldkr, from hlue. The name, sa^re, 

.•ro-e from h mistake by Saussuri*, in readi^ a label of this mineral, on wliich it wtts 
iiuund ?f'/pp/u»e. 


WCERTHITK. Epimkcius xUra 


//MS, Pogg. xzl, 73. 


lias been observed .only in rolled masses, having a folihted crys-, 
tallinc slructnre. . 

H.=7*:i5. G. above 3. similar to that of kyanite. ’Color 

while. Translucent,.. ' 


Compotitwn, according to th*. Hess, (Pogg. xxi, 73,) 


Silica, 

Alumina, 

Magnesiaf 

Wajer, 

Perotyd of iron. 


40*5a 

4P0Q 

53*50 

52-63 

1*00 

0*76 

4*63 

4-68 

tracea999*71 

" * —-^9-02, 


Hm| 04 1®* * yl^* 1®1*® R bccomw opaque, and gives out water. Dissolves slowly 
■with faotlkz, hut midcrooes no perceptible change with wit of pbosphoruiA "When mwt- 
onod frith nitrato of dDoalt, and atrougly heated, it assumes arboautiful dark bloc color. 
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WM’^Jiscovetrd by Mr. Von Worth, unr St Pdt r^burffh, and 
p^iihsd by Dr. Hess It has been considen d a varicly of kyanite 

# 

rtASPOUE EiTur cius djbsii ilm 


an 


Eukloatie Uuthene Sppr, Haid Pifaydratetif AIu?niffa, Tkon ^ 

Ptimary form, according to Phillips, an oblique rhomboidal 
prism; P : ]VL=71° 3(V, P : T=78o 4(y, M : T=65<^; accordino 
to Duftenoy, the specimens from Siberia give M : T=:127°, and P 
on the lateral plane, 100° or 102°. Cleavage eminent parallel to 
a diagonal;* aho lateral and basal, less perfect. • Occurs in irregu 
lar lamellar prisms. ) 

H.=6—G'5. G.=3*4324, Hauy. L/iistre vitreous, brilliantly 
spldndenCon cleavage faces. Co/or greenish-gray or hair-brown 
When thin, translucent—subtranslu'ccnt. .• 


Coitipofilmi, iictnrdinp to Vauquclin, (\nn dr Chinuo, xhi, 11%) Cluidrcn, (Ann Plid 
2d scr ly, 14b,) and Dufr^uoy, (Ann dts M 1837}) 

AUinmiii, 800 7606 7166 

Protoxyd of iron, 3 0 7 78 4 51 

SiIh a, - - 2 00 

Lmir and inagnc&ia, — — 1 fa 1 

W'dter. 17 3=^100 3. V. 1170-98 54. O 14 51^ =98 29, D 

In the blowpipe Same it ilccrepitatcs with vidcncc, and <>plits into numirou^ scaly pjr- 
ticUa, which fuse readily with borax to a colorless According lo llcrztlius, thesr 

ptrticha, alfir hi in|r hli^litly heated, will n‘»tore the blue rolor of rcdddicd litmus piyicr 
i)f[r fJhihhdi ihd not succeed in ohUinmg this nsult 

Oils Tlw locality ol diaspoie was for a long turn unknown Mr Fiddler hislaldy 
re]x>ttcd tliat it occur*! m pniuory turn atom, not far jlnm Ektithinninburg m the Miiiiior 
bruch,'atth( tck of tlic Komibrod. Its superior liV'tie dii»tiiigiushes it from K}anit(, 
itoinc varHti!.s oi wlucli it much resembles « 

Duspoic lb so named liom its action under the blowpipe, fiom Siairitsipii, to Bialtei 


SIliLTMANiTE Eiisij-cutb Su limimavis. 

0 

Boren Jour Plul Acad Nat Se In, 375 Aminran Jounc of Sciukc, vili, JIJ 




T 


Rl 


Primary form, an obfiquft rhombic or rhora- 
boidal pHsni;’ M : T=110° to 98°; crystals hav- 
ing the faces M smooth and plain, give the latter, 
vmch therefore appears to be the -correct angle, 
of the prism. Secovdary form, the tninexed lig- 
uro; P:M-10&°, P : e=133° SC?, M : e=120^ 

3(K, P; a-132°, (D.) The terminal planes dull 
and hardly smooth. Cleavage highly perfect, 
paK'illel lo the longer diagonal, and producing 
briUiaiU sOrfaoes; parallel to M indistinct. Crys¬ 
tals usually long and slender. Occurs also long fibrous, parallel 
or slightly divergent. ' ^ • 

■ H.=;7—7-&. G.p^-2—3-238, D; 3-259, N- (Yorktown.J Lus 
^ref)Vureou5, inclining to pearly; hardly bhininsr on M, but splen¬ 
dent on the face of perfect cleavage; parallel to P, vitreous, uicii- 
niog to* rosinous. Streak white. Color hair-brown—grayish- 


f Nomicb, Cl 
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brown. Translucent. Fracture uneyen, parallel to P. ^BrUrte;. 
The long- crystals are detached from the rock entire,'with great 
difficulty, on account of their frangibility. « 

A 

Cotnponiticmt according to Bowen, Joiir. viii, 113,) Muir, (Thom. Min. i, 424,) 
Connell, (Jam^n’s Jour, xxxi, 23^,) and Norton, performed in the-laboratory of B. SiUi- 
man, Jr., for thia work, ♦ . 's ’ • • 


Silica, 

42*666 

38*670 

36*75 

• 37*700 

Alununa, 

54*111. 

35*106 

58*94 ‘ 

62*750 

Zirconia, 

.. ^ * 

•18*510 

_fcl 

' 

Oxyd of iron. 

1*999' 

7*216 

099 

2*287 

Water, 

0*510 

— 

— 

: ■ 

• 

99*2b6, B. 

99*502, M; 

96*68, C. 

102*739, N. 


The analyses by Connell and Norton show that this mineral c ontains no Zirconia., 
Before the blowpipe, botli per se and with botux it is imVsibl^, ' • 

Ofiii. The crystal hero figured appears to have dissimilar lustre on M ^nd T, and 
this, as well as the secondary planes, indicates that the primary is probably a rkmibuidal 
prism. In composition, Siilimunite is very close to Kyanitc, if they are npt identical*; 
yet its bright and easy cleavage shows that it is mineralogically distinct from that species. 

Sillimanite occurs in slender prism-s often ilatUmed and striated, thickly traversing 
'<inartz in a vein of gneiss at Chester, Conn.; also at the falls of the Yantic, near Nor> 
wich, Conn., associated with minute zircons and monazite. Prisms haJf an inch in 
diamctcf are occasionally met with. It also.occurs in the town of Yorktown, Westchcs> 
ter Co., N. Y., about ten niile»nbrtlicasl of Sing Sing, near the road leading from Pine’s 
Bridge to Yorktown Post OlHce, associated with monazite, tremolitc, and magnetic iron; 
the crystals are distinct and olten run thmugh the iron ore. 

This Species was named by Bowen in honor of Prof. B. Silliman, of Yale College. 


BUCHOLZITE. Epihecius Bucuolzianus. 

. A • • 

BramUt, Bchw^mcfn Joux. xzv, 125, ldl9. TkoiMon, Roy. Trans, xl, 963. Anhydrous SUicateof 
Aiuniiiia, Thom- FibrolUc. Xenoluu, J^ord, 


Imperfectly crystalline; structure fibrous. An'acicular crystal 
of Xenolite'presented the form of a thTee->sided prism with two 
angles of 45° 38', and one of about 90°, seeming to indicate m the 
primary, a rhombic or rhomboidal* prism pf 91°, (about,) with a 
diagonal cleavage. 

H.=fi—7, G.=3193; of Xenolite, 3'5fe. Lustre jrearly and 
glistening. Streak white.- Color white, or gray, incliiiing to yel¬ 
low. 'I'hin fragments slightly translucent—subtranslucent?' FroiC- 
ture conchoidal, perpendicular to the fibres. Brittle, and- easily 
frangible. . '' ' ■ V 


Com-poaition, according to Brahdes, (J. de Phar.'xci, 237,) Thor^n, (Min. ii'83«i,) 
and Komonen, (Act Soc. Sc. P'ennica, i, 372,) , ‘ . . v 


Silica, ' 
Alumina, 
Potash, 
t^dof iron, 


Tyrol. 

460 

50*0 

P5 

2*5=100, B. 


Chester, Penn. , XerudiU. ■ 

, 46-40 47*44 • 

52*92 • I 52-54 

tracc=99*32, T. «. 


Om. Bucholzitc was originally obUlned from Fass4, in the Tyrol. It has since been 
diseovered at Chester, Pennsylvania, on the Delaware,, nw the Qucctisbury Torge, and 
■utagwiim, ift Orange C^., N. Y., at HurophreysVille, Conn.,.aftd>at Worcest^, 

Musa^ Buoholzite is named after Bucholz, a eelebratea German chemi^ 

3^ of Nordciwkiold is shnw^ to be,identical with<^ia ^wcics by T«ch- 

oidacher, in the 'Proceedings of Host Nat Soc. fbf 1843, p. 109. * It was febod-in 
boulders in the province of Petershi^ in Finland. 
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EPIDOTE. CARBtJNCULUf RllOMBOIDrua. 

PnHRiatoldal Augite-Rpar, M- Fjoidote, H. Zpifeite Piatarfte. Withamite, ThallUe. Akanticon. 
^*rorza Delphmitc. Arendalito. 6utklanditP| Pieraontibcher itiaunateini Eibcnepidol, 

MstigancpMut. Tbulite. Pu^lilriiutc, IVagner. 

» • 

Primary form^ a right rhomboidal prism; M : T=11B° 21'. 
^ecmxdary forms: 


1 . ' 



Jlailem, N.Y. 


. 3. 



4. 



M : e=U'6^ \V, T ! e=128° 19', a : a=109° 27'. e: 5=125° 10'. 
M : c-=12l° 34', M : e';=90° 33'. T : e'=rl54° 3', e : e'=164° 16'. 
T : e=144° 31'. Cleavage perfect parallel to M, less so to T. 
Compound crystals: composition of the Jfrs^ kind parallel to T; 
also parallel to e, or the shorter diagonal, as in figure 4. Imperfect 
crystallizatmis structure columnar,' diveigent, or parallel; 
granular, particles of various sizes, sometimes impalpable. 

H.=:6—7. . G.-3‘25—r3-46; 3-426, Haidinger; 3*46, Descotils; 
3'289, Thomson, var. Scorza.. Lustre vitreous, inclining to pearly 
up6n M, both hs faces of crystallization and cleavage. Streak 
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grayisli-white. Color green, or gray mostly; green cok>i^,^MsU- 
aHy some\vhat yellowish. Crystals commonly less 
the direction ofthe vertical axis, than at right angles )vith it. 
gray colors occasionally pass into red and white. Subiranspareht 

—opaque; generally subtfanslucent. Fracture Uneven. Brittle. 

% * 

This spocirs includes tlirce subdivisions. Pistacitc or Epidoto proper,— limt~and'’ir(m>’ 
epidute; Zoi8ite--//me-»;p/dor« / and manganesian epidote, ,t:onUiinmg raunj^andse as 
well 08 uon. ZoUite has usually a |fray, brownish or oluish-gray, or white color. Epi- 
d«pc, a green color of Some shade, often pistachio-grt'cn, and Manganesian eptdote a red¬ 
dish-brown or n-ddish-black color. This la.st variety is the Vieinoniischer Braunstein of 
U emcr. . Bnchlandite, according to Rose, is a pure irou-epidotf. 

Ctm^sithrr, .'iccording to Laugier, (Ann. dc ('h. Ixijr. 320,) Thomson, (Min. i, 365 and 
271,) Bucholz, (GeWen s J. 2d scr. i, 107.) and Hartwuli, (Pngg xvi, 483,) 


^lica, ' 

F.jiidott- 

37-0 

F.p\dote- 

38*240 

ZoUltCy 

.1025 

y.uttttt. 

39*300 

MaAe- Kpii»t9> 

38-47 

Alumina, 

26-6 

18*828 

OO'tT) • 

29*488 

17*6.5 

I/iinc, 

200 

24*080 

■ 22*.">0 

22*956 

21*65 

Profoxyd of iron, 

130 

17*440 Perox. 4*50 

6-480 

6*60 

Protoxyd of mang. 

0-6 Mag. 

0*180 


— 

Perox. 14*08 

Water, 

1-8 

0*800 

2*00 , 

1*360 Mag. J*8§ 


• 090, L. 

99*868, T. 

99*50, B. 

99-584, T. 100-27, H. 


Sobrero detected 0*40 per cent of oxyd of tin and.copper in a manganesiaii cpidote. 

Kpidotc ftiscs with difficulty before the blowpipe, and only 9 n the thinnc.s*t edges, to a 
transparent glass. With borax it intumcsccs, and ultimately affords a clear globule. 
Zoi8ite swells up and melts on the edges to a yellow glass; w'ith bora* it fuses to u diaj)li- 
ariou.s glasfl. itfanguncsian varieties tinge the Ha'mc un amethystine color. 

Ons. Arcndal, in Norway, affords magnificent crystallized specimens of this species, 
and has given the name to tlic cpidote of its localities. r.arg<' transluccRt 

e.rvslalb occur at Aggruvon, near Nordmark in Sweden. Bourg d’Oisans is a fine locality 
ol pi.siachio-greei? crystallized HiKJcimcns. Zoisite occurs accompar^ying k^yunite, Jiurn- 
hl» nd«-, and titanium, in the Sun AIpe and tlic Bacber Mountain in Styria, m -the Tyrol, 
Ac-c. The mangancsian variety occurs at St. Marcel, in the valley ol'Aostaiin yicdninnt 
ilucklandito occurs dt Arendul and in the lavas of the Laacherscc. 

At Franconia, N. H., bolli crystallized and granular cpidote arc abundant. I’lic gran¬ 
ular contains dodecoltcdra) cry.stals of magnetic iron. JLargo crystals of unusuaTbcauly 
are obtained at Iladdam, Conn. Epidotc occurs also in cry.stals ut the gneits quarrierf^of 
Ifudlymi; ami Chester; in Imip.sUme at Newbury, Mass.; in greenstone‘iKHir Nuliant; 
in hombleride slate at Row'e, Mass.; fine crystallizations in svenitic gneiss, at Athol, Mass., 
two miles soulliwesi of the ceiitie of the town; ^.t Warren, N. H., with quartz ainl pyrites; 
al ('umlH-rluTid, Rhode Island, in a kind of trap; in ^ei.ss at Harlem, on tJic baiffiB of East 
River, ni'or .38th street; two miles southeast of Amity, N. Y., in quartz ; two miles south 
of Carrntl,* Putnam Co., N. Y., With hornUchde and garnet ; two miles north of Coftcc’s, 
Monroir, Orange Co., N. Y., in granite ; at Franklin, New Jersey, a massive variety 
occurs six miles west of Warwick, N. Y., of a palO'ycHowish-gn^cn color, associated with 
sphene and pyroxene. Zoisite in .columnar masses is found ui Wiilsboro’, VL'( at Moiit- 
pclier, of a bluish-gray color, associated witli culc spar in mica .slate; at Chester, Mass. ; 
ill mica slater; also at Goshen, Chesterfield, Hinsdale, Heath, Leyden, WilliumsbQt;g, and. 
Windsor, in Massachusetts, and at Millbrd, Conn. 

The name Epidoie was derived by Haiiy from cindiflupi, to increase, in allacdoiT to the 
lact| {faat the base of the primary is frequently very ntuch enlarged in some of the secoii- 
dary fbnns.^ Zoisite wa^ ^ named in compliment to its discQvorer, Baron Von 
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\ * IDOCRASE CjIllBUNCULUfl DIMPTKICUe 

Garnet JIf Veauvian >gerin Loboit I^rufardit Idokrai a/Ue 0«rnim« rdocraw, ^ 
Wilutu CyimnL Xanthlti, JVotAer Gokumite 

• • 

Primary form^ a right square prism f^eco7idary foi ms fig 1, 
of a jcrystal from Amity, N. Y, and elsewhere, figs. 2 and 3, of 
crystals hom yesuvius. 

. 1 





Amltv N \ AvdipM, N H Vesuvius 


P . a=142o 53', M • 0^, M • c'=153'’ 26', M e"=161° 34', e a'- 
146° 33', c a"=:161°43', a:e—154°445', O’' ov=;;U6’ 23', P e 
161° 6(>' Cleahas^c parallel with M not veiy distinct, still less 
dj^inct parallel with P. Imperfect ciystallizations columnai 
structure j-ai^—particte straight and divergent, or inegular, occa¬ 
sionally granular, w 

H.=6 5 G =±:3 390. Lustre vitreous , often inclining 

to resinous Stieak white Color brown, passing into various 
skftdes of green , grtM colors frequently blight and clear , occa 
sfbpally airtphur-yelWv* In some varieties, the color appears oil- 
green 111 the direction of the axis, and pistachio-green at right angles 
with It Suhtiansparont—ibintly translucent Fincture subcon- 
choidal—uneven 

Compoaitum according to ^Atagnus (Pogg xxi, 50) and Varrentrapp, (Pogg dvi, 341,) 

VetUTiu* W Slatoun The Oinnat Sl’itmut 

sUica, 37M ^ 37178 3HS)9 ' 37 5S 

Alumina, 29fl0 18107 30063 1788 

ProtoxydofiTon, 3w3 4 671 3 420 '634 

Lime, 3^1 35701 32411 3356 

Magnesia, > 0 773 3987 3 62 

ftotoxmang S *^ =9977,11! 1495=98015,M 0018=97418,M —=9995, V 

In the blbwpipe fiiBXc it fubca with «omc effervescence to a tlanduccnt jcllow globuU 
and fornriH, with boiffca duplianous gl \8s, tinged with iron By fusion tta sp(u6i gn'it> 
iH reduced to 3 9i |flpl 45i accprcting to Magnus, without any change of eompoMlion 

Obs Idocraao iMIl first obadrvod m the anuidnt Vesuvian 1 iva'^, and was thcncc cillod 
Veauvian Mice been met wilh m serpentine, gnei»9, and piimitive iimevtone 

The Visa lBbi idocrasb hab a hair-brown, or ohve-green color, and is associated with wo 
spir, gimctjlHIci, and nephdmc The cry^tils arc commonly smatl sc\pral hive Men 

49 
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found, however, wliicli exceed an Inch in each-direction, 'llie hnest.specimens occur 
Ain, in the Val'di 'Rro^zu, iivPiedmont; they arc usually subtransparent, of brlUiont lostrey 
and have green or brown colors; rarely perfectly black. Egge, near Christiana, in'Nor- 
wuy, Wilui river, Lake Baikal, Mbnzoni, in tlie Fassa valley, are other localities. C/yst^s 
of. a snlphur-ycUow color have been found at the latter place liiver.brown diverging 
arc brought fromsEgcr, ii^ ^hernia, whence the name Eguran, for specimens of 
this 8pccic& Crystals of a bliiu tint, culled ryprine, have been described by Berzelius, 
from the vicinity of Tellemarken, in Norway. Tlie color is supposed to be owing to the 
presence of a .minute portion of copper. 

Phipsburg and Uumford, just below the Falls, in Maine, afford hho crystals and 
sivc idocrase associated with yellow gurnet, pyroxene, &c., in liipestonc. At Paramsfield, 
Me., it occurs in large crystals with ♦he same associated minerals,' and is abundant It 
also occurs at Poland, Me. It has been collected at Worcester, Muss., in a quartz rock, 
with garnet, but the locality is exhausted. A yellowish-brown idocrase occurs in ciy'stals 
at NeWon; N. J., associuled wnth corundum and spinel.' Half a mile south of Amity, N. Y., 
grayish and yellowish-brown crystals, someliincs an inch in diameter, occur in granular 
limestone ; also at the villagt? and a mile east of the village, of' cllow, grccnish-ycIlow and 
ycliourish-brown colors. The Xanthite, which is from this vicinity, is idestical in crys- 
talli^tion with common idocrase. Light yellow crystals are met witli in groriular lime¬ 
stone on Muscalongc lake, Jefferson Co., N. Y. 

Tlie name idocrase. given by Haiiy, is derived from ci^w, to see, and Kpavif, mixture, 
because its crj’stolline forms have much resemb^ce to those of other species. 

' GARNET. Carbu.vculub dojdxcahedrus. 

Dodecahedral Garnet, M- and Melanite. Pyrope. Grossularlte. Topazolito. Almandinie.' Ap- 
loine. Esaouite, Cinnamon stone, (yroeniandlti:. P3rrenulte. Colophonue. AUoclitoite. Granst. 
Pimp. Kolophonit. Bom.'inzovit, ^ordenskiold- Braunsteinklesel, fV. GrSnaq //. - Carbuneulus. 
Polyadelpbfte, Thom. KaneeUteln. ' ' > 

Primary.fotm^ the dodecahedron. Sec¬ 
ondary forms : PI. I, figs. 11, 16,18, 27 ; 
also several of these , in combination ; also 
the annexed figure, which is similar tafig. 
25, a hexoctahedroBu Cleavage dodecahe¬ 
dral, indistinct, ^nes E often striated 
parallel to their common intersections, and 
occasionally parallel to the shorter diagonal 
of the faces. Imperfect crystallizatiorie: 
lamellar—laminee thick and bent; granu¬ 
lar—coarse or fine to impalpable; strongly coherent—friable. 

H.=G*5r^7-5. G.-3-5—4'3. Lustre vitreous—resinous. Streak 
white. Color red, brown, yellow, white, green, black; nbfie bn^t, 
ei^cept red arid green colors. Transparent—subtranslucent. Frac¬ 
ture subconchoidal, uneven. 

Garnet is a compbund of three or four silicates—Silicate of alumio^it lime, iron* and man¬ 
ganese. It has b^n divided into four siib-spccics; one consisting of silicatfff of alumina 
and lime arid called alumina-lime garnet, including common gamil and eolojdiomte. in 
part and cinnamon stone or essonitc; 2. consisting of siUnates of iioa and linie^-4iVi-limG 
garnet—^including allochroite, aplome, melanite and common garnet in port; 3, consisUng 
of silicates of alumina and iron—alumina-iron ^ramet—including aJamandine or precious 
garnet; and 4. consisting of silicates of alumma'and manganese*—alumina-mangaijcso 
gamet-^r manganesian garnet But these compounds are soldom^jdiBtinct and they pass 
into’eme ariother by imperceptible shades, as the following.analysesThe following 
are the vWieties that have reedved distinct names. Jl^ 

OrvMular oecurs In greenish trapczohedmns. Cinnamon stone presorits q briglit cinna¬ 
mon-yellow color and liif^ii lustre. Common garnet iirusents a dull red brownish red 
Color and is transludcut of subtran.ducont Precious garnet has a rich bi«#rii^h red color 
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and 18 often tronsi^arent. ifelaniU occurs in velvet bktek crystaltj. Pyrenaitc is a black 
or (pay^-biack variety, oft^ pres^ting a -dubmetallic lustre. Allockroitt is a 6nc- 
graated massive garnet of dark or dingy sh^es of color. Topaxolite occurs in small yel* 
lo^ crystals. Aploine has the faces of the dodecahedron striated parallel with the shorter 
diagonal. Manffanenan garnet presents a brownish red color and gives the reactiem 
manganese with borax before the 'blowpipe. Colophgnite is % coarse granular vad^ 
<K)n8tsting of large angular gmins which often have a resinous lustre (whence the name 
Oarnet reainite) and are iridescent. The usual color is u dark btownish-red, but it ^Iso 
occurs, (d*' bright red, brown, knd yellow colors. PolyadelpMte of Thomson is a 
bmwnish^yellow' gamet from Franklin Fdmacc, New Jersey. 

Compoeition, accordiiig to lichunt, (Thom. Min. i, 266,) Wachtmeister, (K. V. Ac. H. 
1823, p. 141, and 1833, p. 138,) Klaproth, (Beit u* 26,) Richardson, (Phil. Mag. xv, 86, 
1839,) Vuuqucliu; Simon, and Scybert, (SillJ. vi, 155,) 


* GroasuIoO 

Kssonitc. 

Aplomc. 

Melanite. Melanite. 

AtlocTiroite 

Silica, 

40*55 

39*826 

35^ 

42*450 35*r,0 

36*0 

Alumina, 

20*10 

20*141 

. 1 .. 

22*475 6*00 ' 

8*0 

fJmc, 

34*86 

30*574 

29*21 

6*525 32*50 

30*5 

Perox. of iron, 

5*00 

9*459 

30*00 Prot 9*292 25*25 

17*0 

Protox. mang. 

0*48 


3*02 

6*273 0*40 Carb.lime,^ 0 

Magnesia, 

■ ■■—■ 

■ Potash, 2*35 

13*430 -: 

3*5 

100*99, W. 

a 

100*000, L. 

100-22, W. 

100-450, W. 99*65, V. 

100*0,A 


Fyrenaite. 

CoIopboDite. ' 

37*0 ‘ 

Colopnoalte. 

Precious GaiUet. Mangancdan (^me 

Silica,. 

43 

37*60 

35*75 

3.5*83 

Alumina, 

16 

13*5 

14*40 

27*25 

18*06 

lime, 

' 20 

29*0 

27*80 ■ 



Frotox. iron, 
Ferox. mang., 

16 

.7*5 

.4*8 

. 113*35. 

Perox. 36*00- 14*93 

0*25 Prot 30*96 ' 

M^nesia, water, 4 

. 6*5 

, *6*55 

* t 

— 


99, .V. 

O&S, Si. 

‘ 100*70, R. 

99*25, K. 

99*78, Scy. 


These several vaiietics fuse with some diftbrence of facility to a dark vitreous globule, 
which in the varl.'ties containing largely of iron, acts sensibly on the magnet 

Outaronittf according to Komonen, is a Limi‘Chrome-garnet, and consists of Silica 
^7T1, alumina 5*88, oxvd of chrome 22*54, protoxyd of iron 2*44, lime 30*34,• magnesia 
1*10, water 1*01=100*42. G.=3-4184. ‘ H.=7*5i. 

' Obs. Garnet occurs imbedded in'mica slate, granite, and gneiss, and occasionally in 
limestone, chlorite slaterserpentine, and lava. 

The precious gamet occurs in the greatest perfection in Ceylon and Greenland Com* 
mon gamet is met with in dodecahomuns from three to four inches in diameter, sit' Fah* 
lun in Sweden, Arendal and Kongsbe^ in Norway, and tHe ZHlerthaL It occurs abund¬ 
antly in crystals of less size, in mica slate, in the island of Mull, the shires of Pertii and 
Inverness, Shetland. Green crystals are met Ti^th at Swartzehberg in Saxony. Melanite 
is found in the Vesuvian lavas, and also near ^me. GrosiulariU occurs ne^ the;Wilui 
River in Sib^ia. Cinnamon atom is met with in masses of considerable size in theVnmi- 
tivo rocks of Ceylon. 47^^^ occurs bii the banks of the river Lena in Siberia, and at 
Swartzenberg in Saxony. n^e^Ouaorotn'fe of M. Hess of St Petersburg occurs in cme- 
nldgreen draccaliedions, atBi^rskin Russia. 

Hattpver, N. H., afibrds small symmetrical c^stols, transparent, and of a rich brownisli* 
red eotoT disseminaMl in ^^tic gneiss. Da^ blo(^-red, and highly ^iCndent dodeca¬ 
hedrons, with beveled and tmneaMedges, occur at Franconia, N. if., in g^cs, in massive 
gahiet, calcareous spar; and magnetie iron ore. 

APHsveihill, N. H., garnets, some w inch and a half in diameter, occur in chlorite: 
at Unity, on the estate of J. Neal, ga^ts arc, associated with actinolite and magnetic 
inm, and at -lisbon, near Mink Fond, in mipa slate with statuotide. At Carlisle, Mass., 
beautifol geodes of transparent cinnamon-brown crystals, rimllar to liguro 18, Plate I, 
accompany sca^Ute in granular limestone. BoxTOrough, in tlic same, region, affords 
similar but less remarkable specimens ; also Ac giftiss at Brookfkld and Brunfield. A 
massive garnet occurs withTepidotc at Newbury, Mass., and crystals at Bedford, Chester- 
fiold, with the Cummington kyanito, and at the beryl locality of Barn*. B^utifi^ yelfow 
garnets or cinnamon stoite are associated with idociasOat rarsonsUcId, Phippsbnrg, dnd 
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Rumford, Maine: jiie man^anesiian garnet also ocenrs at Pjiimsburg, as well as the finost 
yellow garnet ifi Maine. The mied slate near tho bridge at ^ndham, aboilnda in 

along with staurotide; also granite veins at Streak^ Mountain, along with bei^'b 
I.argc reddish-brown crystals occur ut Buckhold, on the ^states of Mr. Waterman and 
Mh X^wc. The bedt red garnets yet discovered iu Maine, occur at Bninswick. Finely 
p<M^cd trapezohedrons, j^in half uu inch to an inch in diameter, occur in inicu slate at 
MSwoe, ('onn. Large brittle tr^'.zohedmhs of nmngancsian garnet, oflim tw.o inches 
through, are associated with the chryaolK-ryl of Huddain. The ehloritt slate at' New 
fane, V't., atTords large dodecahedral crystals, two inches or more in diameU’r. At Jjvmc, 
t oini., blackish-brown crystalsof large size (fig. 18, PL I,) occur in limestone. ' In New 
Vork, the mica slate in Dover, Dutchess Ca, abounds bismall garnets.' At Rogers’s Rock, 
crystallized as well as massive g.irnct^nd colophonite of yellow, brown, and red colors, 
are abundant. A brown garnet in crystals occurs at Crown Point, Essex Co.: a cinna¬ 
mon variety, ci;)’sli)nued and massive, is met with at Amity. On the Croton aqueduct, 
near Yonkers, small rounded crystals and a beautiful massive vari(.-ty arc found, and the 
latter, when polished, forms a'bcautiful gem. ' Franklin, N. J., aftbrds black, brown, yel¬ 
low, red, and green dodecahedral garnets: also near th". Fran Jin furnace. Colophonitc 
lorins a targe vein in gneiss at Willsboroogh, Essex Co., N. Y., associated iwith tabular 
spar ^nd green coccolite ; also at LeM'is, ten miles south of KcescviHc, Essex Ca Cin¬ 
namon stone, in fine trapczohcdral crystals, occurs at Dixon's quarry, seven miles from 
"Wiloiington, Delaware. 

The cinpamon stone from Ceylon and the preciQUS garnet arc prized as gems when 
largp. finely colored, and transparent Pulverized gai^ict is sometimes employed as a sub¬ 
stitute for emeiy. * 

The garnet was, in part, the oorbunculus of the ancients. This term was probably ap¬ 
plied also to the spinel and Oriental ruby. The A labandic carbuncles of Pliny were so 
called because cut and polished at Alabanda.* Hence (lie name Alinandine, now iu use. 
Pliny describes vessels of the capacity of a pint, formed from ^carbuncles, ** non cloros ac 
plerumque sordidos ac semper fulgoris hoiridj,” devoid of lustre and beauty of color, which 
probably were large coiAmon garnets. The garnet is also supposed to have been the hya- 
eintli of the ancients- 


PYROPE. Caabu.nculvb cvbicub. 

» 

Bohcrolan Garnet. ' 

Primary /orm, a cube. Generally in rounded grains. , Cteav-’ 
age none. 

H.=7*5. G.=r:3.*69—3*8. Lustre vitreous. Color blood-red. 
Transparent-^translucent. Fracture conchoidal. * 

ComposUion, according to KobcU (Min. 187) and Wachtmeister, (K. V. Ac. H. 183.?, 
P- 216,) 


Silica, 

Alumina, 

, 43 00 

Meronllz. 

'• 43-70 ^ 

2326 

22-40 . 

Oxyd of chromium, 

• .1*80 

7-68 

Magnesia, 

18-55 

5-60 

Proloxyd of iron, 

8-74 

11-48 

Lime, 

5-68 

6-72 

Oxyd of manganese, 

-:=lOO-30, K. 

3-68«l01-26, W. 


According to late investigations Apjohn, pyropc contains at least 3 pgr cpn^ of 
yltria. 

Fu.ics with Bome difficulty before the Uowpipe, and wiUi borax yields an cnugald-grefen 
globule. 

OiiL Occurs in tho miL'intains on the south side of Bohemia, imbedded in trap tula 
aod^jracke. A fine blood-rc3 garnet from Greene's creek, Delaware Co., Penn., has be^ 
calllw pyrope, but it has not b^n analyzed; and no characters have b^n observed that 
batisfy'us^at it b^ongs to thisepccife. 




Moore’s An. Min. pi 156. 


\ 
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HfiLVIN.' Ca&bonculus hemihedrus. ^ 

• i 

* • Tetrahedral Garnet, Flclvine, Berner. 

'Primary fornix the octahedron. Secrnidari^form : figs. 

32, PL I. Cleavage octahedral in traces. ' 

H.=;j6—6*5. G.=:3*l—3-3. Lustre vitreous, inclining to resi¬ 
nous. ■ Streak white. Color wax-yellow, inclining to yellowish- 
brown, and siskin-green. Subtranslucent. Fracture uneven. 

, Compositiofit according to Gmclin, (Fogg, ill, 55',) 


Silica, 

33 258 

• 

Frotoxyd of iron. 

5-56 i 

• 

Frotoxyd of manganese, 

31*817 

i 

Sulphurct of manganese. 

14*000 


Glucina, 

Alumina, 

' 1 12*022 

9 

Loss by ignition, 

1*155=^97*823 



Fiiscs with effervescence in the reducing flame of the blowpipe, to an opaque globule 
of almost llic same color as the mineral. Wltli borax it forms a diaphanous globule, co> 
lorcd of an amethystine hue by manganese. 

Obs. It occurs in gneiss at Bchwartzwbcrg in Saxony, associated with garnet, quartz, 
fluor, and calc spar. Tli& only other known locality is at Hortekulle, near Modum, in Nor¬ 
way. It was named by \yemer in allusion to its yellow color, from //Xior, the sun. 


STAUROTIDE. CARDUNeuLus decussatub. 

to 

PrIsmatoidRt Gamct, M. Grenatlte. Staurotidc, H. Stsurolith, W. 

Primary form^ a right rhombic prism j M : M=129° 2(y, Se¬ 
condary forms: 

I 1. . 2. . '3. 



P : a=124° 38^, M : ?=116° 20' Cleavage parallel to but inter¬ 
rupted ; parallel to M less distinct. Surface* P often quite rough 
and concave. • Compound crystals: fig. 3 has proceeded from a 
nucleus composed oi four molecules, and is an example of compo¬ 
sition parallel to a plane e, on a terminal edge. Fig. 2 represents 
a compound crystal, in which composition is of the third kind, and 
parallel to a plane on the acute solid angles. These forms are ot 
common occurrence.'. Imperfect crystailizations have not been 
observed. 

H.=7—r-6. G.=3'693, Thomson ; J-724, Haidinger; 3-273, an 
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opaque and impure specimen, Thomson.*. Lustre subvitrepus, in- 
clininjr \o re^nous. tStreafe white, or grayish-white. , Color dark 
reddish-brown—brownish-black. Translucent^nearly or quite 
opaque. /'Vocrureconchoidal. 


Contpositiont aecordingf to Klaproth, (Beit v. 80,) 'Hiomson, (Min. i, 280,) and Vau- 


quelin, (J. dcs M. No. 53,) 

Silica, 

37-50 

.96fi96 

Crittany. 

33-00 

Alumina, 

41-00 

39-8t;0 

■ 44-00 

Protoxyd of iron, 


18-144 

13 00 

Protox. of mang. 


4-046 

Perox. 1*00 

Magnt-.**!.!, 


0.686 

Lime, .3-84 

■* 'Moisture, 

—=97-75, K. 

0-080=^9-532, T. 


Befare the b)owpli)c it darlcans, but does not fuse. ■ 

Obr. It oecuTB iuibc'ddcd iu mica slate and gneiss, ut St Jothard, in Switze^iand ; 
and the Greiner mountain, Tyrol, afibrds simple crystals of this species, associated with 
kyanj^. Their connection with k 3 'anitc is sometimes'very pi'culiur: they occur, appa¬ 
rently, as a continuation of its crystals, and also parallel with them. Twin crystals of u 
large size occur in Bretagne-; also at Oporto and St Jagd de Compoatcllu, &.c. ^ 

Staurotide is very abundant Aroughout tlie mica slate of New England. Franconia, 
Vt, atlbrds large brownish-red opaque crystals, often presenting compound forms ; also a 
brownish-black variety. . / 

At Windham, Me., near the bridge, the mica slate is filled with large cryst^ of stau- 
rotidc ; at Mt Abraham, Hartwell, and Winthrop, Mci, are oilier localitii^ At Lisbon, 
N. H., crystals are abundant.in mica slate, and on the shores of Mink Fond they are 
found loose in the soil, from the decomposition of the slate.' At'Chesterfield, Mats., fine 
crystals arc obtained ; also at Bolton, Vernon, Staffed, and Tolland, Conn. Small crys¬ 
tals occur at the Foss ore bed in Dover, Dutchess Co., N. Y.; also in' mica slate, three 
and a half miles frorti New York city, on the Hudson. Reddish-brown crystals arc abun¬ 
dant on the Wlchichon, about eight mil(‘S from Philadelphia. 

Dr. C. P. Jackson has described a variety of siaitrotide in fes- 
scllatod crystals, like chiastolito, from Charlestown, N. H., as 
represented in the accompanying figure. He states that the 
staurotido maclcs pas.s hy insensible shades into andalusite 
macles, when the micaceous slate passes into argtUaceous 
slate. ' 

The name Staurolite is derived from cravpo(, a crass, and Xido;, a stone. 



ANDALUSITE. Andalubius frismaticijs.' 

Priranatic Andalaslte, M. DUilicaie of AIumip< ?!««». Feldspatfa Apyre, H. Hade, H. CUasto- 
Ut«. Hotilspadu Cruciie. Staiizaii. MteaphyUU. 

Primary form^ a right rhombic prism; M: M=91^ ^3', snd 
88^ 27'. Th^ angle varies with the piirily of the crystals, and is 
nearly a right angle in some chiastolites frony Lancaster. Sec^ndr 



Weitfbrd, Matt. 
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ary forms: e : 5=1^° O', M : e=161 ^ 43', P : 0=144° 44'; P : fl, 
figure 2,144°SCKjTescherpacher. C/eava^e lateral,distinct. Imper¬ 
fect crystallizations indistinctly columnar and granular. ’ 
H.=7'6. G.=3*l—3-32. JjW^^re vitreous, iS<rco)k white. Color 
flesh red, passing intowarl-gray. Subtrgnslucent—nearly opaque. 
Fracture uneven. Tough. 

• • • 

Hic Yviety chiastoUte varies in hardness from 3 to 7*5, owing to impurities. These 
dysUls-goncraljr present a tess^ted appearance, as if formed by the union of four sepa¬ 
rate individual crystals, ^f a i^ayish-white color, witli the Orders and interstitial spaces 
tilled witli the dark material that composes tlie ganguc. This peculiar struntuie is exhib¬ 
ited in the following figures, ^ . 



which are copied from a valuable memoir on this subject, by C. T. Jackson, in,the Journal 
of the Boston Natural History Society, vol. i., p. 55, in which the autlior proposes the union 
of the two hitherto distinct species, Andalusite and chiaslollte. Tlic same had been previ¬ 
ously suggester' by F. S. Bcudant, (Traitd de Min. p. 1.56,1634 ) The propriety of their 
union is i^y established by Dr. Jackson, from an examination of a large numb^ of spe¬ 
cimen^. in which he finds an insensible gradation, from those oT tlie lowest degrees of 
hardness fo crystals of the hardness of ^dalusitc. Mordover, the internal parts of tlic 
crystal have an irregularly rhombic Jbrm, sufficiently, distinct to prove that the supporitlnn 
48 not inconsistent with the crystalline form of Andalusite. Tiic hypothesis of Bcudant, 
to account, for these frekks in nature, appears to be tlie most con^stent with the appear¬ 
ances presented, that is, that they arc simple crystals, watli extraneous matter, regularly 
arranged by the |Hocess of crystallization. This is a common cfiect of crystallization from 
a medium containuig any impurities mechanically susji^nded, and it fiiUy accounts for the 
oeeurrencc. The irregularity of the whitish prisms, in the dificrent parts -of the same 
crystals, (figs, a and h, arc from opposite extremities of the same crystal; so also c and t1, 
and e and /,) appear to oppose the hypotheses of Uie compound nature of these crystals. 
The.Gbcmic^ constitution of this variety, as determined by Jackson, is sufficient to settle 
the question of their identity^ , 

Componiiony according to Brandes, (Schweig. Joum. xxv, 113,) Bucholz, Thomson, 
Jackson, and Bunsen, (Pogg. xlvii, 1839,) 


Water, 


36*5 


Tjrpol. 

^ea, *34-000 
Ahmuna, 55-750 
Potai^,' 3-000 

P^x. frnn, 3-375 
Perox. mang. 0-625 
l^e, 2*135 
Magneua, 0*375 — 


1H)00 - 


' Jlndaluiitt, Cliaitolitf, 
Tyrol. Ckia$UtUit. Lisenz. l.anc.*uacr. 
35-304 33-0 40-17 39-09 


60-5 

60-196 

61-0- 

58-62 

58-56 

4-0 

1-324 

40 


- — 



__ • 

0-51 

0-53 

' 

• 

— — 

0-28 

0-21 

f 


. 1-000 


' , 


— 

2-032 

1-5 ' 


0-99 


Buck. 100-856, T. 

99-.5, J. 

99-58, Bun. 

99-38, Bun. 
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Before the blow^pe, ^er 9e, it doee not melt, spots. pulverized 

and mixed with borax, it fuses with esdremc difficulty* to a tru^iarent 
Ors. Anduiusite occurs onl j ii\. primitive strata. ‘It yrjis first oi>seri{^ in the jirovincc 
of Atidalusm, in Spain. In the linsenz valley, above hinbprue^^ tM Tyrol, it orours 
in large crystallittoianB; other foreign loculitics are Braunsdorf, iti ^Saxony; Galdcnstcin, 
in Moravia; in Bavaria ;^n Liberia ; at Botriffiiey, in Bs^t^hirc, in gneiss; at Killioey 
Bay; Ireland, in mica slate. THIb chiastoUtu variety occurs at Jaeo.di Composteflain 
Spain, Bareges in the Pyrenees, the Bayreuth, and Cumberland, Bngmhd. 

At Westford, Mass., it is found abundantly,'both crystalline and massive, 
times of a rose color. I<itehficld> and Wasliington, Conn., have fldbrded fine crysinh; 
also Mt .\braham, Bangor, and Scursinout, Me. In Pennsylvania, near IjayperviOe, 
aliout a mile and a half from Chester, it occitfs in lai^c crystals. Chiastolitc is very 
abundant in the towns of Laneaster and Sterling, Mess., and at the former place occa^ 
sionally in quartz, jiresenting alt the essential characters of'Andalusitr. It is met with, 
also,'niear Bdlo^vs Falls, Vermont; and&t Camden in Maine, and Charlestown, N. 11. 


CHOXDRODITE. Ciio.vnnoBus ooLiairua 


Jlcnfl'prismatic t/hO'^btr. t^f. Chondroditu, Levff. ('ondrodJie, If. Macluritc, Seyberi, (Sllliman's 
J.v,336.) Fluosilicatc ofMa^avsia. Hruclte, A//a. 



9 


Compontwn, according to Seybert, (SUliman*8 J. v, 33G,) and Rammclsbeig, (Pt^g* 
liii, 130,) * * . , 

New J<>rTCy. Yellow, New Jeney. Yellow, Pargos. 

32-666 • 33-(l6 33*10 

54-000 5r)*46‘ 56*61 

2*333 Protoxyd, 3-65 ' . 2*35 • , * 

2*108 -— - 

4*086 ■ Fluorine, 7*60 8*69 

1.000*96*193, S. -*99*77, K. -*100*75, R; 


Silic^ 
MapAesia, 
Pcpoxyd of iron, 
Potash, , 
Fluoric acid, 
Water, 


F(ifa*s with extreme difficulty alone before the blowpipe; it loses, however, its poldb and 
hccoin<{S opaque, and shows traccM of, fusion on the thinne.st edges. With caro^te of 
soda, on charcoal, it fuses with difficulty to a light gray slag. With borax it Qieos easily 
with suqac efftrvesccnce to,)i yAlowish-green gloss. WiUi salt of phosph<mis' is a 
.silimpue renflue. > • ' 

Oi^ iQ^ndroffita.l^ been found only in granular limestone. Its fotcUni localitiee arc 
near Abo^ih.thejpi^hof^J’aigM m Finland, and at Aker andGuisjo in Sweden. 

It is fo^d M gtcfU-ahupdnu^ in ffie adjoining counties of SuMox; N. J., and Orange, 
N. Y., where it is.gsiot^iatcd witli and orcaeioojaUy tyjth pyioicenc imd cqrundum. 

At Bryatn, orange aiid straw-colored chondroidite^'and^mo a Vimety nearly black, occurs 
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with spineU jat Spaxta, a locally of horif^’yeUow choQdr^te; a-xnile to. the north of 
Sparts.vwPksstJersey- It a)so occtus at Vernon, Lock* 
woody '^(LjPVpiaklm. v^hondrodite is abundant in Warwick, Monroe, Cornwall, near 
GreAnwood FcRii|lBe,\.ai^ atKVo Ponds, and clsewbcrt'in Orange Co., N. Y. Rne 
apeoiniena may 6e obtif^ed on the land of Mr. Houston, near Ede^Ulc. It is obtained 
also at Chelmsford, Mass., along .wi^. scapolite. It occurs sparmgly on theban&^f 
Laidlaw lake in Ros'sio, N. Y»_ • • 

Thin minenil was first described and aniil 3 rzcd by Count D’Ohsson, in tho Memoirs of 
the Slb^holm Academy, fur 1817, p. 206. An American locality was first observed by 
Dr* droice, after whom it has been called Brucitc. The name chondroditu is derived from 
o Srain, alluding tOrits granular structure. 


HtJMITB. CUONDROUUS ruomrtcus. ' 

Primary form^ a right rhombic prism; M : Occurs 

ill minut^ and very highly modified crystals, often pre^tjng com- 
]>ouad forms. Cleavage apparent parallel to M, and B or .the 
shorter diagonal. 

^.=x6*5—7. G.=3'l—3*2. Lustre vitreous. Streak ' whita. 
Color various shades of yellow, occasionally almost white, passing 
into reddish-brown. Transparent—traoslucent. Fracture stibcon- 
choidal. 

r 

Befim Che blowpipe it becomes opaque, but is infusible. With borax it forms a trans¬ 
parent glnss. According to Rose, it contains fluoric acid. 

Obb. It occurs among the ejected masses of Monte Sommn, associated with mica, 
pleonaste, and other minerals. MonticcUi arranges it under chon^rodite. 


* TOURMALINE. TtmMALua rhombohedrl's. 

Rhombofaedral Tuiirmaline, Jir. Schorl. Rubcllitc. IndicoHte. Aphrizltc. Aphrite, FT. Tarmalln. 
Toormatlno Apyre, H. 

Primary form^ an obtuse rhombohedron; R : R=133® 26'. 
Secondary forms : fig. 110, PI. II, also the annexed figures; 
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R : e=rl56^ 43', R: ^141° 40J', e : R : e^l3° 17', 

e ; a=l50° e : er=l^. Crystals often 1ienTiH^rally>^™te6jfl^;t)r 
havinjr dissimilar extremities. Cleavage parsitlol 'With R and e, 
difficult. linpperfect crystallizations : coluninar, coarse or fine, 
parallel or dnrergept; granular structure rcyre. 

H.=7—8. G.=3 076;Haidinger; .3031, a 
transparent re(i tourmaline from Paris, Jjlaine, 
Shepard. vitreous. white. Color 

black, brown, blue, green, red^ and rarely white ; 
some spedimens red internally, and green exter¬ 
nally ; and others are red at one extremity, and 
srrecn, blue, or black, at the other ; occasionally 
all these colors appear in the same crystal. Ex¬ 
hibits dichroism; some varieties are red if'fieen 
in the direction of the axis, and bluish Qcross it; 
others -liver-brown in one direction and reddioh- 
brown in the other. Transparent—opaque; less 
transparent across the prism than in the line of 
the axis. Fracture subconchoidal—uneven. 

Gouvojneur. N. Y., 

Newlon, N.J. lirittlc. 



Composilwn, according loGnjplin (Schwcijf. Jahrh. viii, 514) and Arfvcdson, (Afhand. 
i, 166.) ■ • 


Kib^-nstock. 

DevniMliirQ. 

Utini. 

Rozpna. 

Bibcria. 


Wack. 

Black. 

Orfftt. 

Red. 

tUd. 

Siliri, 

.3/1*048 

3.>*2I) 

40-30 

42127 

39*37 

Al'iinina, 

33*235 

3.550 

40-50 

36-‘W0 

44-00 

liimc, 

0-H57 

0-.5.5 


1*200 

. -. 

Protox. iron, 

i>.3)<57 

17 h 6 Perox. 4*8.5 

% 


.Magnesia, 


0*70 

- 1 — 

■ 1 . 

— 

Potash, 


— 

— 

2*405 

1*29 

Soda, 

;M75 

2*09 

1 


. — ' 

Boracic acid,' 

1890 

411 

1-JO 

5*7^14 

4*18 

Lithia, 

■■ 

■ 

4*30 

2-043 

2*52 

Perox- mang. 

• 

Ol-'l 

1.50 

6*320 

5*02 

Moisture, 


— 

3*60 

1*313 

1*56 


KM *06:2, 

(;. 06-W, G. 

96*15, Arfv. 

97*582, G, 

97*96. 


The aQlion of lhr"-p variptlcs before the blowpipe is quite variouH. In general, they 
inlUHiescc'more or li ss, some readily, particularly tho«e which contain^ime, dthers 

as.suniing a slaggy uplx-arauee, without melting, while others, especially the red Variety, 
arc not ^cted on at all. When heated, they exhibit polarity, the most modified extremity 
becoming positive, and the other negative. In this rcspt^ct It rcscmblee other bemihedcally 
modifird crystals. At a certain temperature it losc^ it.s (mlarity, but exhibitfl it on 

cooling. Its polarity continues with th(t dccrca.Hc of tcrnperalnre, until it reaches F.; 

a continued inertase of cold rO'f'Xcilcs the electric pfdnrity, thougli with reversed poles. 
If the excited crystal be broken, each part thus produced will cqually'poflsess,polarity; 
and even in tlic powdered state, it retains is pyro-electricity. 

Ons. 'Ilu* dinerent colors presented by this species have given rise to names designa- 
ting thr*-© VarielicH. Blue tourmalinesJiave been termed indicolite^ixom their Indigo^Iuc 
color; red tourmalines, ruhelliie; and to thc'black, the namcscAorl wasforme^applied. 

Tourmaline is usually fr und in granite, gneiss or mica slate. It also occurs in dmbnritr: 
or primitive limestouc. ^ Its cryst^s are Irequently very long, and pierce the gangqo in 
..very direction. Occasionally they occur short, not longer, than broad, 'fho long petals 
are seldom perfect at both extremities. ^ - 

Black touigoalinM, of a large size, ocqur in Greenland, at Hbrlberg, near Bodewhais, 
m Bavaria; et Karinbricka in Sweden; and near- Boyey*in Deyonshire. Small brilliant 
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rrTitn]ii Mmiii l with,' iq^dded^^ decoiapoe^ feldspar, aft Andreasberg in Uie Haitz, 

caillM Aphrixiie. ^bcllitc occurs in a species of litliomurj;^, near 
Bl^^ennenburf {in yellowiali brown crystals arc found in talc, at Windisch 

Kappell, in Canmnia p'ai^tc a^imens come from St Gothard and Sibtfia. 

In the United States, inagniUpont specimens of red and green tonrmedincs have been 
found at Paris, Maine. Seme fuansparent crystals f|pm thisdoculity exceed an inch in 
diameter, and present a ruby^red color within, surrounded by green ; or are red at one 
extrmi^, and green at the other. Blue and pink varujtics, commonly imbedded in lepi- 
dolite, ;are still to be obtained at this place. 'Red and green tourmalines occur also at 
Chesterfield, Massi, in a narrow Vein 'of granite^ traversing gneiss along witli albitc, ura- 
nitc, and pyrochlore. The crystals are commonly small and curved, licurly opaque, and 
exceedingly frangible. Green crystals often contain distinct prisms of j( d color, espe¬ 
cially when they occur in smoky quartz. Blue tourraalinrs idso occur at lliis locality. At 
< inshen, Mass., Himi|pr Varieties occur, and the blue tourmaline is met witli iu greater per¬ 
fection. Norwich, New Braintree, and Carlisle, Mass., afibrd gfsxl black tounhalines; 
also Alstoad, Acworth, and ISaddleback Mt, N. 11., and Streaked Mountaih, Me. ■ Large 
browhi^-black tounnalinos in perfect crystals are abundant in steatite sniOrford, N. H. 
Oreen and Mack tounnalines are found wnth beryl and feldspar at Albany, Me. Perfixit 
crystals df a dark brown color occur in mica-slate near Lane’s mine, Monroe, Cotm. Tbcy 
ar&'sometimcs two inches in length and breadth. Haddum, Conn., afibrds interesting blacK 
crystals in mica slate with anthophyllite, in granite with iolitcr and at the gneiss quarries. 
New Goirvetneur, N. Y., light and dark brown tourmalines, often highly modified crys¬ 
tals, occur with apatite and scapolitc in granular limestone; also in sunple piisms in the same 
rock hoar Port Henry, Kssex Co.; also at Schroon, with eftondrodite and sciipolite. Xntt*f- 
f'sting block crystals are obtained at tire cbrk'stjbt'ryl locality near Saratoga, N. Y. At 
KingsbridgC] N. Y., brown, yellowish or reddish brown ctystals occur in dolomite. A 
grey or bluish-grey and green varieties in three-sided prisms occur near Edcnville. Short 
black crystals are found in tbe same vicinity, and at Rocky IJill, sometimes live hiche-s in 
dlamrter. A mile soutliwcst of Ajiiity, yellow and cmnamon colored crystals occur with 
spind in calc spar; also near the same village a clove.sbfown varicU as^ociated with horn¬ 
blende and rutile in granular limestone. Franklin ahd Newton, N. ,1., ab>o afford inter¬ 
esting black and brown tounnaliues in limestone associated W'ith spiiu'l. ^car New Hope, 
on the Uclawaic, largo black crystals occur, in which the prismatic faces arc very short 
and sometimes almost obsoh'te. 

Red tourmalin.. when transparent, and free from cracks and fisHiires. admits of a Itigli 
polish, and fone' a rich and costly geni. A speriincn from Siberia, presented to Mr. 
GrcnvHlo ^ the king of Ava, and now in the British museum, was valued at JC500 
sterling. Tne yellow tourmaline, from Ceylon, is but little inferior to the real topaz, and 
is oflLcn sold for this gcni. The green specimens, wlien transparent and firm, are also 
liighly e;^teemcd, but tire tint of color is commonly dingy. Paris, Me., has afforded splen¬ 
did gems of both green and red. The Siberian red tourmaline, cut en eabochitHi exhibits 
a milk-white chatoyant lustre. 

It has (>een supposed that tourmaline was known to the ancients under tlie name of 
lyncuriumt (XvyKovpiov,) which is described as paving electrical properties. Thia^uamc, 
howev^, was more probably applied to some variety of amber, wliicU was so called from 
its supposed origin from tiie urine of the lynx. The identity of the red tourmaline with 
the byttcin^ of the Gre^s, is more probable. The other varieties were either unknown, 
or possibly'i^tcd under a common name witli other species of the same color, /the tour- 
in.ijty received no attention from the modems till Lemery, inthey^ 1717, published his 
dUcoVericB. The word tourmaline is k cewruption of the name for this mineral at Ceylon, 
whenoe i^wos first brought into Europe. The name schorl^ wliich has'been applied to 
the black ibormalines, and also some other mineral species, is reported to have be^ denved 
from Schoriaw^^ttio name of a village in Saxony, wltich afforded specimens of this variety. 

* « 

BERYIj. Beryixus iiexagom;s. 

KbodlbobedfU Emerald, JIf. Beryl. Aquamarine. 8cnaragd. Emciagilc. H. Ba^altes Hexahedrus 
Bom. Davldnnlte, Richardaon. BnpitXXos. Epapoydo;. 

Ptimary form^ a hexagonal prism. ^S’ecofM^ary forms: fig. 125, 
PL II, also the annexed M:e=119° 63', P: 6=150'-^ b', 

M: IVP: e"=130® 5,9'.' Ckave^ basal; lateral, indistincu 
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Imperfect crystallix^ions: rarely coaa^ colflfAnar; oc^iona 
large granular. 



HAddum, Ct. 



l(.=7*5—8. G.=:2-732, Haidinger, emerald variety ; 2*'678, an 
apple green variety. Lustre vitreous ; sometimes resinous. Streak 
white. Color green, passing into light-l)lue, impure yellow, and 
white. The brightest of these colors is emerald-green. Transpa¬ 
rent—subtranslucent. Fracture conchoidal, uneven. Brittle. 


CompoiiUtont according to Klaproth (Beit, iii, 229 ai\d 219) and Berzoliua, (Afhand. 
iv, 192,) 


Emerald- 

Silica, ()8-50 

Alumina, l.')*7.'> 

Glucina, 12'.")() 

Oxyd of chromium, 0*.30 
Peroxyd of iron, I'OO 

Oxyd of Colunibium,- 

Lime, 0’25=-96'30, K. 


Beryl. 

Rrodclbo. 

66-45 

68 -:i,'> 

le-?.*! 

17-60 

I,5-.50 

1313 

0-69 

0-72 

—— 

0-27 


-.=.99-30, K. -=100-07, 


Transparent varieties become elouded before the blowpipe: at a high temperature the 
edges art* rounded, and ultiiiiatily a vesicular scoria is formed. A transpar^t nnlorieff? 
glass is obtained with borax. 

Ob& Emerald and beryl are varieties of the same species, and arc distingui^ed merely 
by their color; the former inrludliig the rich green transparent specimens which owe their 
c<ilor to oxyd of chrome, Uic latter those of otlicr colors. They were first united in one 
sjiccies by Wallerius. The finest emeralds are found in a vein of dolomite, wducji tra* 
verses a nombU-ndo rock at Muso, near Santa F6 de *Bogota, in Grenada. A periwt hex¬ 
agonal crystal 1mm this locality, two inches long, and about an inch in diameter, ia in 
the. cabinet of the Duke of Devonshire. It weighs 8 oz. 18 dwts., and, though containing 
munerous flaws, and t^refore but partially fit ibr jewelry, has been valued at' (50 guineas. 
A more splendid s[>ecirMn, though somewhat sinaller, it weighing but G ok., it bn tl^poe- 
session of ,Mr. Dope, of Ijondon. It cost £5911. EiiteraliTs of less beauty, bu^htteh 
larger, occur in Siberia. One sp<’ciin(’n m tim royal collection im-asuret 14| ineW loi^ 
and 12 broad, and wcaghs 16} pounds troy; another is 7 inches longed 4^d 
weighs C pounds tn>y. Mount Zalora, in Dpp(;r Egypt, afibrd.s a l^B"* distinct vaiieity, 
and was the only locality which Wat known to the ancients. Other localities arp Chmjar- 
gum, in Hindustan, and Salzburg, where it i.s imlwddcd in mica slate. ‘ . 

Pliny speaks of Uk; finest beryls as those ‘^qui viriditatem puri niaritimifi^tur,”— 
green like the eea —and ^yntals of beautiful shades of sky-blue, or rooui4alMfPBaD are 
hence termed aqua-marinr. This variety is found in Siberia, Hindostan, »ipd Bnadl* In 
Siberia, tiiey occur in the granite district of Nerchinsk, and in the Uralian ai^ Altai 
ranges Qt Sibcris. 'I'hey have lK.-cn obtained exceeding a foot in length; they are com- 
moldy very deeply.etria^ longitudinally. The mCst splendid of this variety, of 

which wc haveany account, heloi^ to Doa Pedro. (tfap^roacbM';fa size, andalso^^, 
the head of a half, and exhibits a aystallhie'atruchfre dniy on one side: the reft is water- 
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It weighs 225 ouu^ troy, 'Jta more than 18} pounds/ The specimen is perfectly 
^ u»if ^ a«ri without ; ita color is a hne pale bottlo-grecn. Less clear crystals 

of^Seryl occur at^ftc Mqilpie M^ountains, Ireland, county Down ; at (*airnp>nim in Ab¬ 
erdeenshire ; at l£riogpi''in FVahcc; Finbo and Broddbo in Sweden; Bodenmais and 
itabciiatcin in Bavaria, and elsewhere. 

Bf^ls of g^antic dimensions have been found in the Unigid States. The most re¬ 
markable localities arc at Acworth, N. H., and Royalsfon, Mass. One hexagonal prism 
from theibrmcr locality weighed 240 pounds, and in<'a8urcd four feet in lengtli, with the 
lateral faces 54 inches across ; its color was bluish-green, except a foot at one extremity, 
which •was'duH green and yellow. Smaller crystals of a pale yellow color, have bc^ 
abundant at the same locality, but arc now obtained wilh dilBculty. Some specimcni^ave 
a honey or wax-gcliow color. At Royalston, one tfrystal has been obluined exceeding a 
foot in length. The smaller prisms arc often limpid, and a variety of a yellownsli color 
fufms a beautiful gcin, resembling chrysolite. I’hc colors arc mostly aquamarine, grass- 
green, and ycllowish-grcen, and the specimens arc remarkable lor their beauty. The lo¬ 
cality ia in the soutlicast part of Royalston, near the school-house, on the land of Mr. 
Clave. The best crystals arc imbedded in quartz. At Barre, Mass., there is another 
similar locali^, though less remarkable; also at Pearl Hill, in Fitchburg, Goshen, and 
Cheatcriield, Mass. Albany, in Maine, and Norwich, a few miles above Bethel, towards 
Water&rd, afford fine large beryls, with green and black touimalinct^; beautiful crj'stals, 
often large, arc also obtained at Streaked Mountain, with black tourmaline and mica. 
Bowdoinham and Topham (K)ntain olherlocalitics of note ; the crystals are pale green or 
yellowish-whitc, and occur in veins of graphic granite: also, Georgetown, Parker’s Island, 
at the mouth of the Kennebec., Wilmot, N. H., affords fine beryls. Highly interesting 
crystals, with modified terminations, (fig. 1,) occur at Haddam,('onn., in a feldspar vein in 
gneiss, on the east side of the river. I’hc crystals arc limpid at the I'xlrcmity for about a 
twelfth of an inch, as indicated by the dotted line in figure 1. The chrysobcryl lo¬ 
cality affords less interesting specimens; and also the Middletown feldspar t^narry, and 
the granite of Cliatlmm, near the cobalt mine. At Monroe., Conn., beryl occurs in a gra- 
niteyein, and the crystals are often composed of several pieces separated by plates of ijnarlz, 
(fig/28,'p. 51.) G(K>d crystals, sometimes ten or twelve inches in length, and un inch 
and a half in diamieter, occur with black tourmalines, at Lcypcrvillc, Feiui.sylv.ania, about 
a mile and a half from Clicster. 

The emerald is supposed to derive its color from the presence of a minute quantity of 
oxyd of chrome, vnd teryl from oxyd of iron. This species affords some of the mo.st splen¬ 
did ornaments to <hc cabinet of Uie mineralogist. The emerald is among the riclicstof gems. 


BUCLikSK. BbRYLLUS RHOMDOIOKCfl. 
Priimatic Emerald, Kuclas, Jf'. Kucltisc,//. 


Primary form, a right rhomboidal prism; 
M : T—iso'll 50' Secoiidary form : Cleavage 
highly perfect parallel to -P ; less distinct parallel 
with M and T. 





Transparent' occasionally subtransparent. Fracr 

^re conchoidal.' Very brittle and fragile. ^ 

Coffnposifion, aocordiKgto Berzelius, (K. V. Ac. H. 1819, p. 136,) 

Silica, 43-22 

. 'Alumini^, 30*56 

Glucina; * • 21*78 • 

Peroxyd of iron, 2*22 

C -. Oxyd of tin, 0*70==98'48 ' 

Strongly flame, it intumesces and becomes white, and mrlts to 

a enamri, if VIA is st^ imsicased. It becomes electric by fric¬ 

tion, and when once exeitbd, retains ihis prr^ii^y loPi^eral hours. Exhibits double re¬ 
fraction. 
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Ob& Euclase was originally brought from Peru; it had since been obtained in tlic 
mining district of Villa Rica, in Brazil. It is said to occur in chlorite shite, ufstiitg on 
sandstone. According to Prof. Shepard, euclase occurs ip thin-.tabular erj^stais at the To¬ 
paz locality, Trumbull, Conn. •-' ‘' 

Euclase generally possesses an agu'cablc and uniform color, and will recoiye a high 
polish; but it is useless an omiimcntal stone, on account of its brittleness. This prop¬ 
erty led Hauy to give it the name it bears, from dr, easily, and wActw, to break. 

PHENACITE. BKavLLus iiiiumuohp.drl’s. 

RAtmbobedral Emerald, M. Fbenaku, IS'ordinakiold, K. V. Ac. H- ItoC, p, IGU, and Pogg. xxxl, 57. 

• 

Primary forniy an obtuse rhombohedron ; R : R=115^ 25', ac¬ 
cording 10 Nordenskiold , 110'^ 40', according to Bedrich. Sec¬ 
ondary forms : figs. 109 and 111, PI. II ; also the two combined. 
Cleavage^ according to Beirich, parallel to the primary face§. 

H.=8. G.=2*969, Nord. Lustre vitreous. Colorless ; .also, 
bright wine-yellpw, inclining to red. Transparent—opatjue. FVdc~ 
ture similar Co that of quartz. 

Composition, according to Ilartwall, Silica 55*14, glucina 4J'47=:99*61, with a trace of 
magnesia and alumina. Alone liefors the blowpipe it remains unaltered; but with>bsrux 
fuses to a transparent glass. With soda it affords a white enamel. 

Ofls. It occurs with emerald, imbedded in mica hlate, in Perm, 85 wersts from Ekath- 
erinenburg ; also, accompanied by quartz, in the brown ore of Frarnont. Lt was named 
by Nordenskiold, its discoverer, from tpiva^, a deceiver, in allusion to Us haviiig been 
mistaken for quartz. 

CHUYSOBERYL. S.vppiiiros BECTAxautA. 

Prismatic Coruodum. JU. Cjriiiophanc, //. Knsobciil, H' Alexandrite. 

Primary form., a right rectangular prism. Secondary forms: 
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M : e==120° 7', c ; e (adjacent planes)-119° 46^, m : c=125° 20', 
a ;.a (adjacent planes)=l39^ 53', a : e=133° 8 '. Cleavage parallel 
to M ; loss distinct parallel to ai. Compound crystals: figs. 3, 4, 
5, 6 . 

H,— 8 * 0 . G.=3*5—3*8; 3*597, from paddawi, Conn.; 3*733, 
from Brazil; 3*689, from the Ural, Rose, liustre vitreous. Streak 
white. Color asparagus-green, grass-green, emerald-green, greenish- 
white, and yellowish-green : sometimes raspberry or Columbine red 
by transmitted light.* '"rransparent—translucent. It sometimes pre¬ 
sents a bluish opalescence internally, f'racture conchoidal, uneven. 

ComjtoHtion, accojdin^ to Seybcrt, (Silliman'e J. viii, 109,) Thomson, (Min. i, 401,) 
find DamouT, (Pogfj. lix, 120,) 


Alumina, 

Ilnddam. 

73-60 

Brazil. 

68-666 

Brazil. ' Uaddam. 

76-752 ^ 75-26 

Glucina, • 

l.)-80 

16-000 

17-791 18-46 

SUica, 

ftotoxyd of iron, 
Oxyd of Titanium, 

4-00 

5-999 


3-38 

4-733 

4-494 Peroxyd, 4-03 

100 

2-666 

Moisture, 

0-40 

0’666 Volatile Matter, 0-480 Sand, 1*45 

/ 

« 

98-18, S. 

90-730, S. 

99-517, T. 99-20, 


Alone ^wforc the blowpipe unaltered; with soda, the surface is merely rendered dull. 
With liorax, or salt of phosphorus, it fuses with great difficulty. 

0ns. Chrysobcryl occurs in Grazil, and also Ceylon, in rolled pebbles, in the alluvial 
def^its of rivers ; also in tlic -Ural in mica slate with beryl and phenacite; this variety, 
which is of an emerald-green color and Columbine red by transmitted light, has been 
callea Alexandrite. It is suppow’d to be colored by chrome and to bear the same relation 
to common chrysoheryl that the emerald docs tn beryl. At Haddara, Conn., it occurs 
crystJillizpd, in grinite traversing gneiss, and is associated with'tourmaline, garnet, beryl, 
autoroolitc, and Columbitc. It is found also in the same cock at Greenfield, near Sara¬ 
toga, N. Y., aceompanted by tourmaline, garnet, and apatite, and numerous interesting 
figures of crystals T-jive been given by Beck, in his late Report, from which the last three 
of the aboyc^are cojned, (p. 376.) 

When transparent and fitte fiom flaws, and of sufficient size, chrysobcryl is cut with 
facctSKand forms a lieautiful ycUowisli-green gem. If opalescent, it is usually cut ea 
rabnehon. 

Chrymheryl signifies golden beryl, (;^<>viror, golden, PipvWof, beryl,) and was so named 
in allusion to its bolor; it was first established os a distinct secies by Werner, (Berg. J. 
3 .Fahrg.'S B- 54.) The same naum was employed by the ancients for a different mineral, 
which possibly was chirsopraso. ^e name Cynwphnne, from xu/ia, wave, to ap¬ 

pear, was applied to ws species on account of the peculiar opalescence it sometimes 
exhibits. 


spinel. Sappbirus oci'ahedra. 


llqdeeahedmt Corundum, JIf. and J. Ceylanite. Pleonastc. Hpinplln Ruby. Balas Ruby. Alinan. 
dine Itidiy. Rublcalla Cauditc, Bournon- Zeilanlt, fV. Aluiinne Hagiidaiae or Spinelle, Ji. 


Primary /orw, the regular octaliedron. 
Secondary forms,:. PI. I, figs. 3, 7, 9, 3+9, 
17, 2lVabd 3+9+17, as in the marginal fig¬ 
ure, which represents a crystal from Ham¬ 
burgh,'^. J. Cloavage octahedral, though 
oblain€^ %ith difficulty. 'Cbmpotlnd epys- 
fig. 138, PI. II; cpmposition parallel 
with a lace of the oct^edron. 

I1.-8. G. (according to Haidinger)=3*523, 
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a red transpareat variety; 3*575, a black opaque variety called 
OeylanXte. Lustre vitreous; splendent—nearly dull. . Streak 
white. Color red of various shades; passing into blue, green, yel¬ 
low, brown, and black ; occasionally almost white. Transparent— 
nearly opaque. I^\'actur^- conchoidul. 


Coniponitinn^ accordinrr to llcrzj'lius, Thomson, Abicli, Descotils, and Damour, ( 
de Ch. vii, 173, 1843,) 




Dark crecn 

Ulack from 



PteonanU. 



Dint'. 

froini”. S. 

V. S. 


Red. ' 

lladdam. 

Silica, 

5-48 

5-6*20 

.*)-59« 


2-02 

2 

0-96 

Alumina, 


73-308 

61-788 


69-01 

68 

75*53 

< 

Magnesia, 

14ti3 

13-632 

17-868 


26*21 

12 

17*93 

Protox. iron. 

4-26 

tnice 

1(1-564 


0-7 1 

16Pctox.4*0^ 

Lime, 

— 

7-420 

2-804 


— 

■ — 

— 

W atcr, 


— 

0-980 1 

Protox. 

chrom. 

1 lO 

• 

e 


Ofi G!?, Bcrz. 99-980, Th. 99*600, 'Hi. 99*05, Ab. 98, D. 98*48, Da. 

•\lonc iK'forc llio blowpipe, infusible; the red varieties cliange to brown, and even black 
;ind opaque as the tenipt'ralure increases, and on cooling become first'grecn, and then 
nearly colorless, and at last resume their red color. Fuses with difficulty mingled with 
borax, but >oin* \vhat more readily with salt of phosphorus. The black varieties yield a 
deep green globule owing to the large amount of iron they contain. s 

Obs. U’he speeimens of this species have been denominated, according to their colors, 
as follows; the name pleonaste has been applied to tlie black varieties ; tpinelle rttiy to 
the scarb.’t colored *, halns ruhy to the rosc-red ; rvhicHU to the yellow or orange-red j’ and 
nhnnndine rnhy to the violet colored. -.The oriental ruby belongs to the species sapi^urc. 

Spinel occurs unbedded in griiniilar limeslono, and with calcareous spar in serpentine 
and gneiss. It also occupies Ihc cavities of volcanic rocks. 

In Ceylon, .Siam, and other eastern countries, it occurs, of beautiful colors,, in roBed 
pebbles in the channi 1 of rivers.* The pleonaste variety is found at Candy, in Ceylon, and 
hcnci' was called Candifr, by Dournoiu At Ak<‘r, in Sudcimanidand, Sweden, it is found 
of a prdc bine and pearl-gray color, in primitive limestone. Small black crystals of splen¬ 
dent lustre occur at VcMivius, in the ancient scoria of Mount Somma, associated with mica 
and idocraso: alno imbedded in compact Gelllenite, at Mdnzoni, in the FassathaL 

From Amity, X- V'., to Andover, X. J., a di.<itancc of hbout thirty rbiles is a region of 
granular limestorn- and serpr-nline, m which, localities of spinel abound. At Amity crys¬ 
tals are oce.!if<ion!i lb’ foimJ sixteen inches in diameter; and one, collected by Dr. Heron, 
weighs tbrty-iiiuc ))OUnd<; It is in three pieces and contains cavities studded wdth crystals 
of corundum. They occur of various shades of green, black, brown, and less commonly 
red, along with ehrmdrodilc, and otlier minerals. A mile soutliwest of Amity, on J. I^y- 
tnn’s farm, is oi.- of the most remarkable localities ; also on W. Raynor’s foim, a mile to 
tho north; another half a iriilc north, affording grayish-red oclahednms: and othm to the 
south. Localities an; nnrncrmis about Warwick, and also at Monroe and Cornwall, though 
less favorable for ex^oration than IhoBc at Amity. Franklin, N. J., aflbrds crystals of rich 
shades of black, blue,'^grcen, and red, which arc soinetinK's rninsparent, ah^abluisb-grecn 
ccylanito variety here, has the lustrr: of polished steel; Newton, N. jr.,‘peari-gTay crystals 
along with blue conmdimi, tuuniialino, and rutile; Bry:m, rod, brovm, green, at^i^ck 
colors, along with chondroilitc. At Sterling, Sparta, and Vernon, N.-J., a^e other locali¬ 
ties. Light blue Hpincls occur .‘spariugly in limestone in Antweip, Jeffenoh Co., N.'Y., 
two and 11 hah milrs south of Oxbow, and in Kossie, two mifos'north of SoBierviUe, 8t. 
Law’ll nec Co. (in cn, blue, and occasionally rod varieties occur in granular limestone at 
Dolton, BoxlMirough, (ihclmslbrd, and Littleton, Mass. * Soft octahedfhl crystals^cur in 
Warwick, which, accon^g to Bock, are spinels permeated with steatite or.JidPpwtine, 
(Min. Y«» p. 318.) Incy have been considered pseudomoqihs. r 

A green spmcl, from the Schiscliimskian mountains near Slatoust, has been described 
by Rose, under the name of ('MoroepineL .Gi«=3-591—.3*594. ^Color. gross-green. 

Compoeition, according to Rose, (Pogg. I. 653.) ^urtiina 64*13, magn^ 26*77, per- 
oxyd of iron 8*70, lmic*0*27, oxyd ofVop|>er0’27=il00*14. • * 

The line colored spinels, when of large size, are'highly esteemed as gems. Hfle species 



hyalinea. 
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was ^firat separated from sapphire by Hady, with which it was confounded by Rom4 de 
Lisle 'and Werner; 


AUTOMOLITE. SAppmaus^uToMA.* 

Octabedral CoruDdum, JV*. and J. Gabnite, L, Splnelle Zincif^re, Automolitc, U. 

Primary form^ the re^lar octahedron. Secondary form: fig. 
21, PL I. Cleavage oct^cdral, perfect. Compound crystals sim¬ 
ilar to fig. 129, PI. II. 

'H.=7'5—8. G.=4*261, Ekeberg; sometimes contains galena in¬ 
terspersed, and then gives a higher specific gravity. Lustre vitre¬ 
ous, inclining to resinous- commonly rather dull. Streak white. 
Color dark green, or black. Subtranslucent—opaque. • 

C(mpo»itiont according to Ekeberg, (Afhand. i, 64,) and Abich, (Pogg. rail, 332,) 


'.Silica, 

4*75 

Fahlun. 

3*84 

u. s. 
1-22 

Alumina, 

60-00 

55-14 

57-09 

Magnesia, 

5-25 

2-22 

Oxyd of zinc, 

24-2.5 

30-02 

34-80 

Peroxyd of iron, 

9-25^8-25, E. 

5-85=100-10, A. 

Frotox. 4-55 


Infiuible alone before the blowpipe, and nearly so with borax or salt of phosphorus. 
With sSdaf it melts imperfectly to a dark colored scoria, which, when fused again with the 
some reagent, deposits on the charcoal a ling of oxyd of zinc. 

Ob& It occurs in tolcose slate, at the mines of Nafvcrsbei^ and Eric Matts, near 
Fahlim in Sweden^, dnd is associated with galena, blende, garnet, Gadolinitc, Slc. At 
Haddam, Conn.-, it is associated with chrysoberyl, be^l, garnet, and Columbite. 

This species - discovered by the cclcbratea Swedish chemist, Gahn, and was named 
in consequence Galmite. It was afterwards named automolite by Haiiy, from atir9^o>o(, a 
deserter, in allusioA to the presence of oxyd of zinc in this mineral, although it has no re^ 
semblance to an ore. 


DYSLUITE. Sapphibvb iNFusiuk. 

Primary formj the regular octahedron. ' iS'eco7idar^ form : fig. 
9, PI. I. Cleavage rather imperfect parallel with the primary faces. 
Surface rough. 

H.=7'6--8. G.=4-651. Lustre vitreous, inclining to resinous. 
Streak peXer than the . color. Color yellowish-brown or gtayish- 
brown. Subtranslucent—opaque. Fracture conch^idal. 

Comftftttion, Bearding to Thomson, (Min. i, ^1,) Alumina 30*490, oxyd of zinc 
16-80, petoxyil of iron 41-934, protozyd of man^ese 7-6, Silica 2*966, moisture 0*4 
.*100-19. ’ 

Assftiaes a red color before the blowpipe, which it loses oik cooling without anr change 
from its csiginal aj^earance. Diesplves slowly in borax, andnot at all in carbonate of 
so^ or salt of (dto^orus. The bead obuined borax has a deep garnet red color, 
and Is transparent ^ > ’ 

Obb. It occurs in sipall.quantify at Sterling, N. J., disseminated through laminated. 
caloanoQS ^ar, and associated with Ftaohhnito and Troostite. 

^ 51 . 
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SAVPHIRR SAi'riiiRt'6 ntioMpouEonA. 

RlK>mbntirdral (’oriindiiiii, .V- roniiidum. Kmerj- Oriental Aniethyet. Orieotal Topi^ Ruby* 
Kinernid, AuiPih)'t. Adamantmc Spa* SalcmMtuin. Smirgal*' Korand- DcmanthspuUi. TdPilo. 
Coriitdoii. Asleria, of Plniy. * 

Primary form^ an acute rhomboherdro.n ; R: R 
= 86 ° 6 '. Secondary form : R : c=136° 6 T'. R: o 
=151° li', a: 0 = 118 ° 51', o: c=i51° 9'. Cleavage 
parallel with a, in some varieties, perfect, but inter¬ 
rupted by conchoidal fracture; impdrfeqt commonly 
in the bine variety. Imperfe^'t crystallizations: 
in layers parallel to R, frequent { granular, often 
impalpable., . 

H.=9. &.=3*909—4*16.. Lustre vitreous j. in 

some s])eciinens inclining to pearly on the .plane a. 
Streak white. Color blue,‘red, yellow, brown', gray, and nearly 
white. The transparent blue varieties possess the highest specific 
gravity, and the red the least. Several varieties, when cut en caho- 
cAon, in a direction perpendicular to the axis of the prism, exhibit 
a bright opalescent star of six rays, corresponding to the hexagonal 
form of the crystal. Transparent—translucent, Prcicture ^ron- 

choidal, uneven. When compact, exceedingly tough. 

Sappbiro pure ulumina cryistallized. Tlie Mllca that differunt onalyues have appeared 
to detect in it, has pnibablv liccn derived from tbu mortar in which th^ minc^ ,waa abra¬ 
ded. It i.-, iiiiullcred in the hlowjiipe flame, both alone and with soda; it fuses ehtirclj wHh 
borax, though with t^eat diHiculty ; and also, if pulverized, with salt of phos^onis. It is 
not uttaeked by acids. Friction r-xcites electricity, and in polished sppeimens the electri¬ 
cal attraction continues for a considerable Icnfrth of time. . ; . 

Gas. I'he sapphire includes conmdum and emery, in addition .to the finely 

colon'll varieties tliat have always home this name. CoriRiduln includes the gray and 
darker colored opaque crystallized spicimens; emery, all menivu varicticB. "llijb red 
sapphire is sorm times culled the Oriental ruby; the yellow, iopaat the green, .einerafd ; 
violet, iind hair-brown, i/dffmanU'ne spar. 

Sapphire is principally lb\tnd in the beds of rivers^ cither in modified Hbxagonal {viams, 
or in rolled ma.'.-'cs, .aiuf is accompanied by ^ins of magnetic iron ore, and several spe¬ 
cies of gems. (lorlmdMH r>cciirs in crystals, in a sock composed,^ according to Bounton, 
of fcldspiir, fibrolite, and several species of gems; also in dolomite and magnetic iron inti. 
Adamantine spar occurs in a kind of granite, containing no quartz, associated with-mag¬ 
netic iron OH', and flbroKte. Emery-occurs in taleosi' slate*. 

I’he fifHst ruby .‘••apjihirus occur m the Capelan mountains, near Syriin, a city df P^u 
in the kingdom of Avp; smalltT individuals oceiir near Bilin and McroWits in Bi^henua, 
and iQ4&c s.in<l of the Expaillie river in Auvergne. Blue sapphires are biooght frqm 
Ceylon ; this variety was called Salametein liy Werner, rorundum occurs in tlic .Car¬ 
natic, on the .Malahar coa.st, in the territories of Ava, and elsewhere'in thd^Bast Jod ifs ; 
also near Canton, China. At St. Gothard it occum of a red or blue tfngc in ddirasite, and 
near Morzo in Fiedinonl. in ^'hitexonipact feldspar. Adamantine spar is met vyitb.in large 
coarse hexagonal pyramj^s on the Malabar coast Eiocry is found ia large boBidwi near 
Smyttibi^so at Naxos, and several of the Grecian islands. It occurs ta%iiseiiUte at 
Ochscnlii^f, near Schneebi rg in Saxony. It^eolofat thislocality is a dint.Slue, dr1;^k, 
and it looks much like fine grained bo^t 

A fine blue variety of sapphire oc'ciup at NewtoU, '"S, J., in an aggregRU eotnpbsed of 
hornblende, mica, feldspar, tourmalino, iron pyrites, talc, and'ttloarews iqiar, the whole 
of which is connected with an Extensive Isid of granular lifncst&ne- It is found more 
.'ihulidantly in detached iKinlrlcrs in the wjil, Ix-lween two small limcKtonc ridges. The 
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crystalfl ^ often scvetal inches.and when regular, are rhombohedrons or six-sided 
pnsiQs. Well defined ctyslals .of bft^b and pink colors arc found in a similar situation 
at Warwick, N. Y., whore- they occasionally occupy the cavities of large crystals of spinel. 
At Amity, N. Y., white, blue, and reddish crystals occur with spinel and rulile in granular 
limestone. In Pennsylvania, gra^h corundum occurs in largc^rystals in Delaware Ca; 
also at. Newlin in Chester Co. rale blue crystals ar^met wiUi at West Farms, Conn., 
near Litc^eld, associated with kyanitc. . Isolated crystals have been found imbedded in 
the eoii in' North Carolina. 

TTie rod sapphira is much more highly esteemed than the other varieties of this species. 
A crystal, weighing four carats, perfect m trusparency and color, has been valued at half 
the price.of a diamond or the same size. They leldom exceed half an inch in length. 
Two splendid red crystals,-howcvcT, having the form of tlic seiilcnc dodecahedron, and 
“ de la longueur dii ^tit doigt,” with a diameter of about an uicli, arc said to be in the 
possession of the kii^ of Arracan. 

Blue sajiphires occur of much larger size. According to Allan, Sir Abram Hume 
{MMscsscs a distinct crystal, which is three inches in Icngtii;. and in >1 r. Hope’s coliccfioii 
of precious stones there is one crystal, formerly the property of thc’Jardin dt's Rantes, for 
which, he gaveXSOOO sterling, ’^e sapphire admits of the highest degrees of polisl^ It 
is Qutby means of diamond dust, and polished on cdppcr or lead wheels wl^i powder 
of emery, a massive variety of tliis species. 

Pulverized emery is v^ extensively employed for cutting and polishing gems and sili- 
ccoitt'stones, and also for grinding and burnishing metallic wares. 

The word sapp/rire is derived from the Greek, oan<f,eipos, the name of a blue stone, 
highly valued by the ancients. From the description of it, it does not appear to have been 
Uio.sappbiTO of the present day, but the lapis lazuli, which more nearly agn-es with tlic 
character given .it by Theophrastus, Pliny, Isidorus, and oih<;rs. 'Rie latter remarks, 
“ Sapphirus c<biii1cuS cst cum pi^ura, habens pulvcros aurcos sparsos.’’ parlioies of iron 
pj^itea, which are very frcfjucntly disseminated through lapis lazuli, having l>eeu mistaken 
for gold. (Moore’s An. Mm.) Corundum is a word of Asiatic origin. 

SAPPHIRINE. 

In small fixated grains. H.s=7—G.«3‘4383, Stromeyer. fjustre vitreous. Color 
pale blue, ^i‘'gfrce< Translucent FVcicture subeonchoidal. 

Compo^ion, according to Stromeycr, (Unter8uch.,i,391,) Silica 14*.'j07, alumina t>.3’l(T6. 
magnesia 16*848, lime 0’379, protot^d of iron 3*934, protoxyd of manganese (1*538, loss 
by Ignition 0'^3=s99'784. Before tlic blowpipe, both alone and willi borax, it is infusible, 
and is not altered by a strong red heat • 

Obs. It is associated with mica and fibrous brown anthophyllite, at Fiskcnacs in 
Grcenlantf, where it was discovered by Gics4ck6. It was distinguished from sappliirc, 
whicli'-it somewhat resembles, by'Strotncycr. Kobcll places it near spinel. 

* • • ^ * 

DIAMOND. Adamas octauedrub. 

Petabedral Diamond, JV. Adamant Demant W. Diamant A. and H. *AiA}tot. 


ft 




400 


DESCRIPTIVE MINERAI^OGY. 


i* 

as ill figure 1, whicfi^is the same form r^reseated wlA ,straight 
3* edges in fig. 41. C/eavo^c highly peiroct 

parallel to the primary faces. Compound 
cry^stals: fig. 129-, Pi. ll; composition pa¬ 
rallel to the face of the octahedron, Also 
the annexed fignret in which .composition 
is of the same kind, (that is, parallel to 
the face of the octahedron ;) but the crys- 
tal'is shortened in the direction of an Octa¬ 
hedral axis. 

H.=10. G.=3-5205, Thomson.; 3*488, 
Lowry. Lwj/re brilliant adamantine. wliitc. Co/or^while— 

colorless ; occasionally tinged yellow, red, orange, green, brown, or 
black. Transparent; translucent wJien dark colored. Fracture 
conchoidal, 

t 

The diamond is pure carbon crjstalUzed. It bums, and is wholly consumed at a tem¬ 
perature of 14° Wedgwood, producing carbonic acid gas. It is rwt acted on by acids or 
alkalies. Exhibits, vitreous electricity when nibbed. Some speeimnu, exposed to the 
light of the sun for a short time, give out light when carried into a dark place. It pos¬ 
sesses the power of refracUng light to a very high degree. , 

Obs. It is as yet uncertain what rock is the original repository of Uiis precious stone. 
It has been found in India in a specie of conglomerate, compo^d of rounded ^iceous 
pebbles, quartz, chalcedony, &.C., cemented by a kind of ferruginous clay; and in Btaxil, 
in a similar situation. Diamonds are usually, however, washed out from loose alluvial 
soil. It has been of late di.scovorrd, that diamonds occur irt the DnilLm mountains, and 
M. Parrot describes them (Mem. cle V Ac. Imp. dc SL Petorsbourg, iii, 21, lti35) as 
presenting the form represented in hg. 2f|. Two that he examined contained sm^l 
black nncrystallizrd particles in fissures, which he supposes to be vegetable carhop. 
This ratiier favors the hypotlicsis of their vegetable M-igin. Dr. Brewster wag'Icd by the 
effects o£,the diamond in polarizing lighjtf the cavities it often contains^ and the nature of 
its matrix in India and elsewhere, to ^vance this opinion in the Ijondon and Edinburgh 
Joiimal, October, IB.S.'i, in which he supposes,, **that the diamond ori^nates Hke amb(;r 
from tlie consolidation of, perhaps, vegetable matter, which gradually acquires a crystal¬ 
line form, from the influence of time and the slow aetion of corpuscular forces.” Ac¬ 
cording to M. Denis (Ann. des M. 3d ser. xix, 6^) the diamond in Minas (^eraes, Brazil, be¬ 
longs to a talcose formation consisting of talc and quartz called itacoluiiiite, the Mine that 
affords the topaz and much of the gold of that district. It is found in two diffonot de¬ 
posits ; one, culled gurgulho, consists of broken, quartz, and is covered bjpa thin bed of 
sand or earth; the oflier, cascalho, of rolled pebbles united by a ferruginous clay) 

resting usually on talcose clays, the whole, the debris from .talcose rocks. The first de- 
poA affords the finest diamonds, and both contain also gold, platinum, magnetic iron, 
rutiki, dLc. ' 

In Iqd^lhe diamond is met with in the district between Golconda and Masulipatam; 
near F^Pl in Btmdelcimd, where some of the most magnifiernt specimens have been 
foundf on the Mabanuddy near Ellorc. llio locality on the island of ^rnoo, is at 
Ponriana. In Brazil, the diamond grounds are comprised within the district of Minas 
Geraes. Tlie river Gunil, in the province of Constantine in Africa, is railed to have 
afforded some diamonds. The diamond has not hitherto been found in the United States. 
The late report of the discovery of one in North C'arolina, weighing one and a half carats, 
requirca confirmation. 

diamond di which we have any knowl^go is mention^ Iqr, Tavenuerr as 
in posuennog of the Gre^ Mogid. It weighed,^ ori^nalfy, 900 carats,,or 2769*3 gyains, 
but was redtreed Iw cutting to 861 grains. It lias tlie form And size of half a- heir^B egg. 
It was found in l.‘>50, in the nunc of Cobne. Tlie diamond, which fimned tto eye df u 
Brahmihidt idol and was purchased by the Emp(M Cafhama of ftdpi a 

French grcnndiiA, who had stoleh it, w^hs 193 oarats, anilis'as large its uyilgeonV egg. 
'Phe Pitt or regent diamond is of less size, it weiring but 136*25 carats or 419i grains. 
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b^on account of ita unblemii^ed transparent and ctdoivifis considcred'&e most splen¬ 
did of Indian diamonds, v It weft sold to tho Duke of Orleans, Mr. Pitt, an English 
gentleman,’ who was governor of Bencoolen in Sumatra, for £1^0,000. It is cut in the 
totm of a brilliant, and is estimated at £125,000. Napoleon placed it in the hilt of his 
s^rd of state, Mattan has in his npsscssionsa diamond from Borneo, 

weighing, 367 carats. - Tlie mines of Brazil were not known to afford diamonds, till the 
commencement of the 18th century. The crystals tliey yield arc seldom large. Maiire 
mentions ohe of'120 ckrats, but they rarely exceed 18 or 20. The famous diamond, 
weighing 1680 oawts, belonging to the Emperor of Brazil, is supposed to be a topaz. 

Colorless diamonds asf the most highly esteemed. Wlien cut and polished, a diamond 
weighing one carat is valued at X8; ana the value of others is calculated by multiplying 
the square of the weight in carats^ 8. The value of large diamonds increases, how'- 
eynr, at a much njotp rapid rate. Tno grinding and cutting of diamonds is done entirely 
by the hand, and is accomplished mostly by the mutual friction of two specimens, assist- 
M by the powder of the diamond. This metliqd was first discovered in 1456, by Ijoiiis 
Bergen, a citizen of Bruges. Previous to his time, the diamond was known only in its 
nktive uncut state. 

The diamond, besides its-use as an ornament, is exceedingly valuable for the pu'qmses 
of engraving and cutting glass. Tho curvature of the crystalline faces much improves 
it for this purpose. The edges obtained by cleavage, or formed by tlic lapidary, arc com¬ 
paratively quite ineffectual in their cutting powers, and are never set for the glazier. 

The term Adamantf Gr. diaftat, (of wmch the word diamond is probably a corruption,) 
is si^iposedto'be derived from Gheek d privative, and 6aitdo), to subdue^ as if invincible by 
fire. This name was applied by the ancients to several minerals differing much in their 
physieu qualities. A few of mese are quartz, specular iron ore, emery, and other sub¬ 
stances of rather liigh degrees of hardness, which caimot now be identified. It is doubt¬ 
ful whether Pliny bad any acquaibtance with the real diamond 


TOPAZ. TopAzius anoMBici's. 

Prumatle Topaz, M. and J^ FluodUcate of Alumina. Thom. Physalite, PyrnnhysaUte, Ntaingcr. 
Pycnite. BchOrflous Beryl. Schorlite. Schorlartlger Beril, IV. SiUce FluatCe Alumineuse, Aiuniioe 
Fiuaiie SUiceuae, * 

* ' \ ' • 

Primary form^ a right rhombic prism: M : M=124° IQ'. Se¬ 
condary forms: 



M M 


M M 


Sclmcckeiuteln. 


I4: ls=i64° 24}', e: e (adjacent planes) =86° sS', M: e=136° 27}', 
e : e=l41? Y', M : e'=124° 7', M: e«=116° 66', e": e"=l56° 37', 
P: fl=a36°29i', .P j fl'=llf°,47', c' : 0=131° 4', P : 0=138° 51V. 
C/ea»dlj’C.pffr>Uel to P hi^hlyjperfect. Imperfect crystallizations: 
structure columnar—^particlei thin, long, and slightly coherent— 
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I'M 


lateral siirihces longirolinally striated; ^I'^ular—particles of yari- 
ous sizes. V 

H—8. G.=3’4—3-65. vitreous.- 'iSVrea/i:white. Color 

yellow, white, green, blue ; pale. Transparent—siibtransluceut. 
Fracture subconchoidal, uneven. 


Comj)09ifion» according to Berzcliufl, (Afhandlingiir, iv, 336)) • * 

Saxon Tojiax. I'yropljyoaJlio.' Fycnita. 

.34*34 , .34-36 .38-43 

57-45 5f-74 51-00 

7-75-=f)9-44 7-77-=99-87 -b-84«98*97 


Silica, 
Aiutniiia. 
Fluoric acid, 


It U infusibU-alone, on charcoal, bofon* the Mowpi|)c, but when strougly heated, the 
faces of cr\stalUzation are covered with siiiali blisterN, which crack as soonv m formed. 
Some varietit’s asMUiie a wine-vr-now or {link tinge wlicn heated. With borax it slowly 
forms a diajdtanous gla-^s. ^N'ben pulverized, it changes to gn-cn tlic blue soKition of vio* 
lets. * Most topu'/es ht-eoinu electric by ht-at, and, if both ti-rminutiona ore poifect,.exhibit 
polarity : the frunsimn-nf varietic.s are easily rendered electric by friction.' 

Ona Fvcnite Iti^ bi-cn separated from this species, but dilfcrs frui i topax mainly.in its 
columnar stru<-t»uv. The phynalite or pyrophygalitt Kil Uimugc.* is coUzse, nearly opaque 
variety. f<»iind in yelKiwish-white crystals of eonsidcruble dimensions. The variety int'u- 
mosecs when licated. and hence Its name from 9 Wffau, in hloio. , 

Topaz coinnionly occurs In granite, associated wth tdiimialinc and lH*ryl, occasionally 
with apatitt', Hnor spar, and tin; also in talced rock, as in ftrazU. \Vith.qu:irtz, tuurma* 
Ime, and lithnm.irge, it forms the aggregate called topaz rock by Werner. 

Fine topazes an brought from the L^raliqn and Altai mountain.^. Silieria, and from Kam- 
schatka, where they o(!eur of given and blue colors. In Brazil they are found of a deep 
yellow color, eilln r in vcins.or nests in Kthomarge, or in Ioom^ crystals nr jicbbles. Mag* 
nificent crystals f»f a sky-bliu- color have l»een obtained in the district of (.'airngortiiii in 
Ala nleenshirc. .I.tim son mentions a ciystal from this liK-ality, wlm-h weighed nineti-i-ii 
ounces. ‘Tlielm mines of Scld.urgeuvv.-jd, Zinnw’ntd,and. Ehrenfriedexsdorfin Boheniiu, 
St. ^lichaeVi Mount in roniwall, ficc-. alfnrd .smaller crystals. In tlie .M^oume looun* 
icoccurs in small limpid ('ry>lals,asso(‘iHt(‘d with beryl, albite, and mica, intiie drusy 
euvitic'S of granite. The jih^nialiie variety occliw in crystals of inmiense size, at Knb*i, 
SwedcD, in a granite qu.iny, and at fjroddbo in a boulder. A wclbdetinod. crystal ftoiii 
thi" locality, in the pos.si'ssiun of the Collegeof M,incs of Stockholm, weighacighty pounds. 
AltcnIwTg in Saxony is iho principal locality of pycnitc. It is there u.ssociutca W'lQi quartz 
and mica. 

Trumbull and I\Iiddl*-lown, Conu., arc the. only known localities of this species in the 
I'nited Sfatts. At 'rnimbull the crystubi arc abundant, but arc scldoni transparcnt, ex- 
<.• pi ijiosc of verv «inu!l size. Thc.st- arc usually while ; ocr.isionally with a tinge of 
go*Ti or vellow. ’Th»- large coatse crystals soraetunes attain u diameter of several inches, 

' rarelv six or sev» n,) but tiny are deticicjit in lustre, usually of a dull yellow color, tiKHigh 
occa«ouaUy while, and often are nearly opaque. They soirietiines present a few ti-rmi- 
ntf^ptancH of crystallization, in addHion to tlie lateral taccfi. 'i'hcy an: associated with 
niapictic pyrites, mica, and chlorephane; alwi rarely with i^olfram and tungstate of lime. 

lopaz Is employed in jewelry, either with it.s natural yellow color, or altered by heal. 
Tlip variety from Brazil, when heaU-d, assunicsa pink or red hui-, so nearly resnilbjpig the 
Balas rul^, that it can be distingui.shcd only by the facility with whieh it liccorars 
electric by friction. The finest crystols for the lapidary are brought from Minos Novas 
in Brazil. From their fKiculiiir limpidity, tliey are sometimes di-noininalcd ifOHite iTeau, 
and cut with facets and set in ringfl, they are ea.sily mistaken, by daylight, for dia¬ 
monds., The coarse varietwis of topaz may Iw employed as a 8ubHtf{utc Hw emery in 
grinding and polishing hard substances. 

The ancient rovo^oi’ wes found on an island in the Bed .Scu, which was often iitf- 
rounded Wvlh fog, and therefore difficult to find. It was bence named rrumr»»a^«,4ss^l;. 
This name, like most of the mincralopcdl tenns of tlio uncients, wa.s applied to several 
di.stioct igkcciea. Fliny describes a statue of Arslnoc, the wifp of Ptolemy PhiladelAos, 
foitf cuhha which was made of roiro^iov, or topas, bof obviQ^ly not the Um 

presently, nor chrysolite, frhich has been supposed to be the aacinai^l. J^liu been 
eoux etured that H was n jasper or agate ; others have imagined It to be ffrasc, or chryeo- 
(Moore's An. Min.; 
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FORS'j^RITE. Topaziijh Vkii^mnl's. 

* rNoi« 

■ Ann. Tbil. 8d Hcriex, vii^Gl. 

Primary form-, a ri^ht Fhombic prism* M : 

Socondary form : M : e=143« 

64', P: 0*126° 6', e : e (adjacent planes)==139° 

14', e : #=110° 23v CUavage : basal, perfect, 
and easily obtained. * 

Scratclies quartz. Lustre vitreous, splen¬ 
dent. jS'^rea^'white. Colorless: Translu¬ 
cent. 

According toChiltlrcn, it contains silica and mapiesia. 

Obs. This species was first noticed by licvy b small cn’stals, uccompanyiner 
and olive-ji^recn pyroxene, on Mount Vesuvius. Its angles ^nearly identical with those 
of fchryso^ryl, but its cleavage parallel with P is quite peculiar. 



CHRYSOLITE. Chrtsolub RECTAXGx'u-a 


\ “ 


M 


.Ml 


Prinaafic (Chrysolite, .V. and J. Anbydroos Silicate of msfneua, Peridot, K. ()livin<-.(.'bu- 

ute,LinibellU;,<itdHisiir#., KrisotUli, IT. 

Primary forrh^ a ri^rht rectangular prism. Secondary form: 
P : e=l30° 27', m : e=139° 33', « ; e=99° 7', m : e 
-1.5.5^^ 5', c : 130^ 1 (X m : tf=l 14° 65'. Cleav¬ 

age perfect parallel with m. Imperfect crystal¬ 
lizations: structure coarse or fine granular— 
aggregated in irregular spheroidal masses, imbed¬ 
ded in rocks. 

H.^6-6-^7. G.-3-33—3'5 ; 3‘441 of chryso¬ 

lite, Hajdur.,^eT; 3*3386—3*3446, (olivine,) Stro- 
nieyer; 3-3.'>]4, (chrysolite,) Stromeyer. Lustre 
vitreous. Streak white. Color green, of various 
shades, commonly olive green; sometimes inclining to brown. 
'I’ransparent—tralislucent. Fracture conchoidal. 

CompotUiont according to Stronieycr (Pogg. iv, 194) and Walnutcdt, (K mL, 
iy24,p,.259j) • • . .5* 


\ 



C'brysollte. 

Olivine. 

Ohvinc. 

Olivine 

Silica, 

39-7:1 

40-09 

38-48 

40-83 

Magnesia, 

30-13 

50-49 

48-42 

47-74 

Protox. iron, 

D-19 

8-17 

11-19 

11-53 

Oxyd of nickel. 

0*82 

0-37 



Oxyd of manganese, 

0-09 

0*20 

0-34 

0-29 

Ahuniim, 

0-29 

1>J9 

0-18 

trace 


09*60, S. 

99-51, S. 

9§*6f, S. ' 

lOp-39, W. 


( 

ThO'two last arc analyws of nlivme from Siberian meteoric iron. 

. thli^irii the Uowp^ cniysoUta beecnni.'s !>omrwhat darjKer. but diK*8 not fijsc, nor lo&c 
itetmnsjiiii^ire^'WiUibmut H frvtna a green transparent glow’s. The of oliyino 
is ivmovr'd by niMe acid, acid si^arating the iron, its coloring ingredient Iteahibita 
douhh' r» H n‘tinii. 
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Ors. spccin^^'whicli present bright o^nrtand-high dc^ftecs of 

parrnev. have het'n called prc*€rai»ently chry^ilite, wime imbedded' man^, less 
talHne m their 8tnicture» and inferior in transparency u;i4 of col^} have 

distiniruished by the n4roc olioinc. ■ * 

The perfectly crystnl]l|pd chrysolite is brouj^ht from .Cohstan^noplc: its.locality is not 
known. Loss distinct crystallizaCons occur imbedded in lava, at Vesuvius.Und tbs lsle 
of Bounion : imbedded in'obsidian, at Real del Monte in Mexico ; amon&^lMi^ M Ex- 
piiillif ii\ Auvsr^c. in pale ^reen transparent crystals. Olivine is rapn being 

of frequent occurrence in basalt and lavas. Crystals, several inches in bectV in 

;;recnstonc at Unkel, on the Rliine ; spheroidal musses, arc met with at Ka^enstcin in 
I/>w*er Styiia; and at Ilecia and Vc^jvius. Olivine is common in the lavas add basalt 
of the Sandwich and otlier Pacific Islands. It is a frequent ingredient of incteoric 8tone& 
Olivine is commonly very fragile and often hllcd with cavities, and is tliorcfore unfit 
for an ornamental stone. Chrysolite, also, is usually too much intersected by flpws tq. be 
valued as a gciu, and is so soft as to reqiiiro the greatest care to retain its.poudl. 

'Hie minerals Chusite and Lhnhelitt of Saustmre, from Uie volcanic mstrict of Lim* 
bourg, appear to be doconipo.scd varietie.s of this species. In the first stagCH pf decompo' 
sitioi^chrysolite becomes iridescent; it afterwords turns red and opaque, from the dovel* 
opment of the iron It contains. 

Htjnlosuirrtif i< uNo commonly considered a variety of this spt eies. According to 
W.-ilchner, it oceur.s in crystals of a yellowish or reddish>brov.’n c«^.ior in aijiygduloia, in 
the Kuiserstuhl, near Snshach, in Bnsgau. Its crystals arc flat rectangular tables, with 
tiie torniinal rdgi s deeply replaced, 6 : 6«=»99® 22', 6 : 6=77° 50'. Its streak is eiona- 
nion-brown; mtemal lustre vitreous, external subinetallic; subtranaluccnt. H.=5'5. 
(i.—2 5. Composition, according to Walchner, Silica 5l‘63i, protoxyd of iron 28*4S8, 

magnesia 32*403. alumina 2*211, peroxyd of manganese 0*480, potash 2*788, and chro¬ 
mium a trficet- .0*'*0t) 1. Before Wowpipc it becomes black, and then melts to a black 
bead, which is attracted by the magnet It was discovered by Walchner, (Schweigger's 
Jahrhuch, xxx\x, 05 , 1823.) The name is derived from iaXor, glass, and oiiitfsf, hm. 

The w'ord chnjsnlite is derived from gold, and Xi9o<, stone, in allusion to its 

color. 


LKvURITE. Cimvsoixs obliuuus. 

Primary form^ an oblique rhombic prism. M : M=140°. 

H. 4bove 5. G.=3*49. Lustre o( the surface of fraotnre, between 
vitreous and resinous. Streak grayish-white. Color apple-green^ 
sometimes speckled internally. Transparent—translucent Frac¬ 
ture uneven. 

Composition, aecordiug to Viviani, •Silica 57**15, alumina 7’3ti,. lime 25*30, magnesiit 
li .)!>, oxyd of iron 3, oxyd of manganese 0'5=96T7. 

Oos. It occurs ui ;t tidcose rock, on the banks of the Sturd, in the Apennines of Ugu- 
no. It does not liecome electric by heat, nor by friction. 

con.sidcred a superior gem to chrysolite, both in color, hardness, and tnuiqtar^y. 




• TAUTOLTTE. 


Philosophical Magazine, new senes, lit, SON. 

Primary form^ according to Mohs, trimetric. Cleaivage only 
in traees. 

H.=6*6— t7. G.^‘665. Lustre vitreous. Streak gray, 
velvet-black. Opaque. Fracture concboidal, uneven. Twy 
brittle. ’ 

' ■ ■ , c* ' 

Before blowpipe it fuses to a black scoria, atUactable -borax it 

fonns jlelear green glass. 'ITiese and o^r fcacUons evince t)i8t UM'Hdtoal cont^ns 
protoxyd of iron, magnesia, and alumina. 
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OiM Occurs in volcamcf^Ispatluc rocks, m the of ttie 

Bonot OB the^Bhme. by Bxcith^^t 




JliASK Pi Bif I \>i Cl 8i( 18 


drw,^ JMBiiP|gfl|Pyic. perlect 

B* Qfiw& ^^Wlfelj^par. 6.fiS*75. Lustre vitreous. Color 
greenisK iTfansItic'ejjfr • 

acbmUf^fo Bcacchi and Domour. 

Suf^noaiai 9d:)7 9118 

notoyyd of irop, ti4ll (>91 010 

toss, ^ , S^Os-lOO, S In^l mitUrs, 0 86 10Q37.n 10=09'5fl, D 

RaxninHsbei^ considers it Magnesia.' Befrire the blowpipe* infu'.iblc het^pul- 
\onaed» soluble enturely m acids 

Ova ^ Tilts f^CKs orcuTbinthu calcareous-blocks of Mount Somiiii, Italy, 
glassy innsparcii). crystals, prcbcntmg tlie form of the rcguUr^tahcdron. • 

BORACITE. Boitiras irpMiiii nni's 


Wbb, Staceiu, Stem. Mta. Naples, Damovr, Add de« Mii^, 4 th scr, in, JOO 

I tl\e cube. * Secondary farm^ the regular octahe- 

pWfg^&pubic. perfect 

& ^^Wflfeidspar. 6.fiS*75. Lustre vitreous. Color 


Tetrabedral BoraeHc* Af thtabedral Boracitc, r Borau of Magn<siia, P 0iborat« of Magnesia, 
rk»m eorazit, MagnSAa BoratCt*, U Coleareua Roracuea, H era 

Primary /orw, the regular octahedron. Secondary fors7n: 
figs. 28 and 33, Pi. 1; also the annexed figures: 

2 


s 



CUaoage ih traces parallel to the faces of the octahedron. , 
H.=7. G,=:21l7h Haitlingcr, Lustie vitreous, inclining 

adeAhantihe. \S'/rro/.\white. • Qolor while, mcUinng to gray, yel¬ 
low, and green. Sublian*'par(*nt—tianslucont. i’;acft/re con- 

cf)pida^^yieven. Pyro-electnc. 


according to fcJliynutir. (tulbcrt*^ \iinaKn, vKiii. 215.) Vrl>cdi»on, 
iCAc.lt, 1822, p 92,) ind RaiiuiuKhtr<., (Po?g \li\. ll'i'' 


«*V ' 


(i7 

3:i«100. St 


a 69^1^2 

■ 100, ilk 3074^ 100, Rom 


ifcNtfori Ihn bkmnpo, ond lunns a glaiui> globule, nbu h liccoincs crt^'tallnu, 
wjihe, op excites lour m t<> ol rl« ctni a\ polt >. the four mobt 

pll'fniiri** MnAnf yoatne, and jj^^c duigunaiU lutritivc 

bORI^NHierv^d mt only two localitie'^. un' ni < ich imbedded in 

52 
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ilicdr&lly fup^flcd. ' 

WoDI7JTE. BoRAciua "V 

r?* A«k, roggeiidoif'i Anuilen, xxxlll»359. *■ ' 

. Primary /om, monometric. Secondary 
lie^oracite, planes a smeoth attd shining,; e ifea and 
oTOn uneven.- • ' ■ 

ftardness sufficient to resist the action of L7tstre vit¬ 

reous, passing into adamantine, splendent. .Color gtayis^ or .yel¬ 
lowish white. Tr.anshicent. Pyro-eleclric. 

Before the blowpipe, hold in the platinum forceps, it fuses on the edraa to a jrtiitc opaque 
^lasa, tin^n>( the tlaine at first irreen; their green below and red aoove^^d fioaUv red 
throughout. With l>orax and salt ot phasphorus, it fuses to a trannporent glaas, ana ap¬ 
pears to contain no silica. Pissnives with great difficulty in mun itio acid, ' ^esemUM 
boraclte^n its pyro>rIcctn(r.qualMic6. 

On account of the reactions of this species before the blo^ipe, and also from its eaitrr- 
nal characters, rhodoziteJs supposed to be closely allied to boracite, end is considered a 
linic-liomcitc. 

Obs. This species was discovered by M. G. Hose, in very minute crystals on some of 
the red tounnalincs of Siberia, and was named'f^m to hunt the color of the rose, 

in allusion to it> tinging fiamc red. The largest crystals seen were two lines in diameter. 

lOIJTE. Hyai.i’S Bicoi^^ 

Priismatic Uuartz, M- Diebrnitc. Feliom. Stelobcihtc. Cordierite, //. Snppblrc d’caii. Hard 
Fnlilumie. 

^a/t ■‘I’. 

'7 —^ Primary fwm^ a rhombic prism; M M- 

120^. Secondary form: ^ \ M : 

i r u parallel to JP’and f, indistinct, 

y . . I f . Lnperfect crystallizaiidho; stricture granular, 
' ^ I strongly coherent; particles distinguished with 

I y difficulty. 

‘ H.^7—7*5. G.=2-5969, a Greenland speci¬ 

men, Stromeyw; 2 661—2-6643, from Had^m, 
Conn., Thomson. Liistre vitreous. Streak white. Color ynsx- 
pus shades of blue, generally inclining to black; often deep blue, 
ifyiewed in the direction of. the vertical oxis, and brown»h*yel- 
low, or yellowish-gray, perpendicular to it.* Transparent—trans¬ 
lucent. Fracture subconchoidal.- ’ * 

Cmnpoaition, according to Stromeyer, (Untcrsuch., p. .3:39,) Thomson, 378,) 

and Jack.sfjn, (communicated to tho author,) , ^ 
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33-50, 32-50 
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Protoxyd of iron, 
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a high before the blowpipei it fuses on the edges tu a blue glass; 

bead. Not acted oq by ,apids. 

^maifi, in Bavaria, Measionally in pf^rfeW crystalli* 
awociated with magnetic pyrites. Th^ariety from 
fib, from its peculiar smoky-blue' color, wcXcof. It 
i;iii Gre^land; in granite, at Cape de Gata, in Spain; 
' ,_in^KnlMd; at^''unabcrgi in Sweden, &c. Ceylon 

,5 color. 


tl^ 1 oow)^KM b^n 
ooeura in qiflKttt at Ujo: 

at Akendah in Norway ^ - . - • - ■ =- 

afibrde *a Iraiyspareni variety, in amaJl rolled masses, or an intense blue 

Cortn., it 2i auooiatnd with gdmet and anthophyllitc in gneiss ; also in 
qu«rU garoet yellOiwish>grecn feldspar, near the Norwich and Worcester Uail- 
Way, betwM'the Shi^^et and Quinnebaug» where Uto gneiss has been quarriid.ibr the 
read; itu^bundant iiv large .massive individuals. At Jiriinticld, Mass., on die'road 
leading to Wfloien, near Sam. Patrick’s, it is asso^ated with aduluria, in gneiss; oedhrs 
also in oeautiful speciiiieiwat'Richmond, N. 11., in talcosc ruck along with anthophylliu^ 
.It is.occafionaily^iil^iyed as an ornamental stone, and when cut, exhibits different 
colDca in directions. 

namo'tdtite is derived irom lov, a violet, and Xido;, ntone, in allusion to its color. 
Fepmits pEbperty of exhibiting dilTerent colord, when viewed in ditfiTcnt directions, it lias 
when named dichroite, from Sts, double, and color. 

A*XiNITE. Hvai.us acutiu 

« i'rumaiic Axiaite,'Jir. ThuininersteiD. Timmito. Yanolitc. 

* r 

• 

Primary form., an oblique 
rhomboidal prism; P:M=134°40'j 
P :,T=115o 5S M : T=l3o° 10^ 

Secondary form : M : c'=l79° 2(V, 

M : 8''=174« 40^, P : e=:l43o 2(y, P; 

6=133'= 25', P : a'=12lo 30', T : c'= 

147° 66', M : e"=135° 12'. Cleav¬ 
age indistinct and interrupted. Im¬ 
perfect crystallizations: structure 
lamellar, lamellte commonly a little 
curved ; a graiuiiar structure is oc¬ 
casionally pbserved. 

H.=6-6-r. G.=3-271, Haidin- 
ger ; a Cornish specimen. ' 'Lustre 
highly vitreous. iSVreaA: white. Color clove-brown, inclining to 
plum-blue and pearl-gray; Occasionally green, from an admixture 
of chlorite; presents di^erent colors viewed in two different di¬ 
rections. 'Transparent—suhtranslucent. ' Fracture coiichoidal. 

Pyro-electric. 

CvmpotiSion, according to Vauquclin, (J. dcs Mines, xxiii, 1,) Wiogmann, (Schweig. 
xxxii, 462,) and Rammelsberg, (Bogg. 1, 367,) ^. 

Haitz. 

46*00 



Dauphin^. 

44 

18 

19 


SUiea, 

. Alds^a, 
lime, 

Magnesia, — 

Fi^jyd of iron, 14 

' Perondof mai^anose, 4 

Boracic acid, — 


vn 

\ ’ 


bafiomea. 


nadily l^re tbe blowpipe wi 
Wattk in'iifc namel 


19-00 
12*50 
0-25 
1%25 

S-OO • 

=99, V. ^(b«=10000, W. 

with iutumeRceiice, to a dai-k-grccn glass, whicJi 


Hanz. 

43-676 

15-6.30 

20-671 

1-703 

9-454 

3*048 

(►637 

5*60.9: 


rlOO-428, R. 
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O08. largd clovc'bmwn crv^tul!:, r cfflft kubic for the brilliancy of their 

lustre of fonii, at 8 t Cristoplie I'u-ar ; Oisans in Dai^^^y, iN^ere 

it is associated with alhitc, Prehnite, and quarts. Thfl ' mines .trave^jfiilg nuca^ti^ 
at Kon;rabed|Lntlbr(t smaller crystals. It nlao oecur^ 'iclAbleWde/or lategoetie’^Rn 
ore at Xor^mfle in Sw^en, and in mther complc.^ cryet^U| dork colo^^' Botallkok 

in ('nmwall; at this place it also occurs t|iussivc, fornu^ .peculiar kinQ^ef ropk with 
l^met and toiinualinc. ft i.s alsnsmet with at Timm neat' ahrehfnodersdOrf in 8 &arony> 
and has lumce bt'cii called Thumite ami Thumvierfitein. Axinite waiij^ n^led by 
Karsten. on accoont of the acuteness of the ed^ra of its crystals, or their resenolblance to 
un axe or hatchet, from an nxe.^ Axinite has been found byJhokdOO mi'Phipps- 
burg^ll Afaine. associated with yellnw ganjet and idocrase. ' . * ' 

^ASbite admits of a high |K>lv!li, but is deficient in delicacy of •color. 

i 

Ql'ARTZ. Hv.4i.rs RHOMnoiiEimiTB. '• 

, 

Rtiomboticdral quart/., .tf. Flint. Silcx. rhniri^duny. rnrliniong. Aerate. Jasper. HorastMP. 
Cat’ii Eye. Auiathvot. Kal>>et Topu/.. Rose Uuorlz. Friu^c. Chrysupruae- CaBtoliie. Ir<» Punt. 
IIcIlotruiM!;. Klscnktescl. Ucrtt-crystal. Kat/<‘don. 

Brimary form^ an oltuse rliombohedron ; R : R=9*4‘^ 16'. 
Secondary forms: lig. 124, PI. II, from Gouvern.^ur, New York; 
also the annexed litjures : ' , • 
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44', R : o=151<^5', R : o'^(fiff.7,)=: 

IB- 'I H* ^ —J450 22', back face of the pyramid on 

®'ll : o'166“^* 30', Shepard. Cleavasi'e very mdiifinct, 

parallel-'to R'ando. Sometimes obtaiiiabic by plunging a heated 
crystal into cold wAter. Compound crj/stals. 




FalrfleM, N. k'. 


These are instances of postnatal composition ; they are of fre¬ 
quent occurrence. Imperfect crystallizations: stalactitic and 
mammillary forms, having an impalpably granular structure; 
coarse columnar, surface crystalline; delicately fibrous, rare; 
massive, impalpable, or coarse granular. Pseudomorphs: imita¬ 
tive of rhombohedrons, scalene dodecahedrons, and hexagonal 
prisms of calcareous spar—of the lenticular crystals of gypsum— 
of cubes and octahedrons of fluor spar. 

H.=7. G.r;=2*6413—a*654l, Bcudant; 2*6701, Haiiy. , Lustre 
vitreous, sometimes inclining to resinous; splendent—nearly dull. 
Streak white, of pure varieties ; if impure, often the same as- the 
color, but paler. Color white, when pure ; often various shades 
of yellow, red, brown, green, and blue. Transparent--opaque. 
Fracture perfect cdnchoidal—subconchoidal. Tough—^brittle— 
friable. 


Quart'zis pure silica. Impure varieties contain variable quantities of iroa, alureian, 
nianffaiicsu, or nickel, &.e. Alone, before the blowpipe, it undergoes no chinge, but fuses 
rea^y with carbonate of soda, accompanied with a brisk effervescence, to a transparent 

The varicti(») arise cither from crystallization or impuritie.^), and are naturaUydi^buted 
into three series, one (1) presenting the bright glassy lustre of broken quartz eryttalf 
another (II) presenting the glistening subvi^ous or Waxy lustre, and translucaiu^ or 6ub< 
transparency of Chalcedony, and the third (Ill) with the nearly dull lustroi^i^ cohm, 
and cecity of Jaeper. 

L vitreous varieties. 

Rock crystal includes pure crysteds of quartz, 'rhls is Uie mineral to whiflli theieim 
crystal waMftft applied bg the ancients, from the Greek word for ice, which ft voymam 
resemWos i^^Wtre and transparency, (§ 4.) 

is a elear, purple or bluish-violct variety of qaartz crystal. HieiSb^ is doe 
to a Mfeiali per eintage of oiyd of manganese. • / 

Rose auartz has a rose red or pink color and is transparent or nearW to. -A^'qiadkt 
interseeting it in every direction often render it barely tranflueoBt-in lai^ On^wnte. Hu 



4ll 


st^ It 
«chce of 


vnriu^*' 

cullc^p 


spccimois ue usually masaive. and often occur of larjire size, ^ith the ugiud imbus 
tun of quai^ lustre ia sqlHpes a little , C’r - 

PiIk topOM frU/aiKl^om mBu alight ycUow'pihicid variety ofquar^cryst^ It 
rcBemblfs yd]|w toi«z/bht»|Mut^iftho(l by its crystalline fornirUid tMfcawchce of 
cloaviflre invKditeclion. 

Smokjl^^^m^s has a tint. The crystals are often pellucid ; but occar 

sion^ tBTcofor ia^j^p as to render tiiem n^iy ojAque cx<Apt in thin fragments. 

'Miflqidatoffg, as tne 9 )ame iltfplies, has a milk-white odor. It is a massiye vitreous 
variu^^V^ of the most common. It has spmetimk k greaty lustre and is tiMta 
culledu|fHMiy tjuar^ 

is a Idek-gmen variety of ma^’rp.quartz. ' ': 

iileen^ttrme Quartz i/ minutely spanglkd throi^hout the mass with scales of ydlew 
mica. .It is peualfy translucent and of a {p^y^ brownt or reddish-brown color. 

Fjtrhtginous Quartz is of an opaque red* brownish-red, or ochre yellow color. It oc- 
cuhi in mstinct czysttils; Ihe crystals are sometimes minute and aggregated like the grains 
of s^i^ in a sandiitonc,'constituting masses with a bri^tiiy glistenmg lustre. 1118 color 
IS owing to’Oigrd of iron. 

II. Ckatwdonic varieties. 

CMaUedqny lias usually the subdued lustre of wax, and is cither translucent or 8ubttans> 
parent—some milk-white vaneties are opaqua It occurs in mammillary and botryoidal 
shapes ; also as stalactites, in cavities lined or roofed with chalcedony. 

Chrysoprase is an applc-g^een or leek-green variety of chalcedony; it is colored by 
nickel. 

Cameluftn is a beautihil reddish variety of chalcedony, generally of a clear bright t 
It passes into common chalcedony through grayish-red varieties- Turpin hus lati 
stated timt the color is owing to a minute species of vegetation, (Protncoccua Kemiesf- 
nuBiI which was disseminated through the chalcedony, while it was in a gelatinous state. 

Surd is a deep brownish-red chaloidony, of a blood-rcd color by transmitted light. 

Agate is a variegated chafeedony. The colors arc distributed m clouds, spots or bands. 
When in bands, the agato consists of parallel, or concentric layers of chalcedony, of differ¬ 
ent colcn, ariangefl ollcii witli the utmost delicacy and beauty. These concentric lines 
may occur in straight, circular, or zigzag forms. The latter are called fortification agates, 
from a striking rescmblnnrc to the angular outlines of a fortification. 

In other agates the colors are owing to foreign matter disseminated through the mass. 

Moss agaie-or Mocha stone is a chalcedony containing within dendritic or moss-ltkc 
delineations of an opaque brownish-yellow color, which arb due to oxyd of iron. 

Onyx resembles agate, but the colors are arranged in flat horizontal planes. IHicy arc 
ntfually a li^t clear brown, and.an c^aquo wliite. When the layers consist of .s^ and 
white ehali^onv the stone is called a sardonyx. 

Cat*s sys is a tnin^liicent chalcodpny presenting a peculiar opalescence, or glaring iptto- 
nal reflections, when rut rft eaboehout whlcl) effect is owing to filaments of asb^W. 
The r.oIor is commonly light greenish-gmy—sometimes yellow, red or brownislu 

Flint is somqwhat allied to chaldbdony, but is more opaque, and presents dull colors, 
usually gray, smoky-brown, and brownish•^black. 'Phe lustre is barely glistening, subvit- 
rceus. It with a deeply conchoidal fiiicture and a sharp cutting edge. 

Hornstom resembles flint, but is more brittle, and the fracture is more splintery. Chert 

is a teim often a^^lied to homstone and to any impure flinty rock, including the jaspers. 

> 

III. varieties. 

Jasper is h dull red, yellow, brown, or gr^n siliceous rock, compact* nearly or quite 
opaque, ajjiri. presenting little b^nty until polished. Ucsi^s the colors mentioned tliere arc 
also mS black varieties. When the colors are arranged in stripes or bhnds it consti¬ 
tutes the 'Mbnped Jasper. 

Plasma is a green jasper with yellow and wliitish dots, and a glistening Histre. 

Blood Slone pr Mslioirope lias a deep green color, and contains inten^iersed,^ hlood-rcd 
like ^ops of Idood. 

~F~ ^ •^1*. * * M* Wk «.• •* ana _^ _ 
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, the QLjPDOunt of alloy. 

^ ^ abq?||Mllnt0 ia a light spongy variety of quarts, called fioat stone —the quartz 
orSauj^whidb ^ Wt light as to float on water. It consists of fibres or filamen- 


ibbing 




tary crystals, aggregated into a spongy or porous mass. SiHrpovit sinter Is a light cellu¬ 
lar ipiaftz.Tlus term is also applied ton similar voT M^ of opul. Tabular quartz con¬ 
sists ol'.thin plates, cither arranged p^allol.or crossing another and leaving open cells. 

Qtrariz, its varieties, occurs’ in almost ev^ n>ck-9tnitiuii. It is an csscmrial 

constituent^.granite. gncis^, and niicu slate, and of other rocks in priioitive regions. 
The chaleedonic varieties occur prioclpally in tlic vesicular cavities of trap, or basaltic 
rocks. Flint occiy^ iralvddod in^halk. Jasper is associated with liniestone like hom- 
slone, and also with basaltic rocks and ptyrphyry. 7 ■ 

Switzerland. Daiiphiny, Piedmont, thc.Carrara quarries, arfd numerous otl^ foreign 
localities, afford fine specimeha’ of rtck crystal. 'ITie most bcaqtiful amc^ysts arc 
brought from India, Ceylon, and Persia, where thejt occur in geodes, and as pebbles; 
mfenew speriniens occiu* in IVansylvariia, in large cfytftaUinc groups; in the victni^ of 
Cork, and on the island of Mu^' in Ireland, The false-tnpaz is met with in Drazil. nose 
quartz occurs in a vein of manganese, traversing the granite of Rabensteiii, neAr Zwiosi'l, 
m Bavaria. Prase-is found in the iron mines of Breitonbnmn, near Sohwartzenberg, in 
Saxony, 'flic amygdoloids of Iceland, and tlic Faroe Islands, aflbrd magniHd^t speci¬ 
mens of Cftaletdony ; also TIuttenberg and Ix)ben in Cnrinthia, ire. A small blue variety, 
in ho.tahodral crystals, (psnidomorphs of fluor.) occurs ut Treszytan, m Transylvania. 
The frnest earne.lians and ngutrs an* found in Ar.ibia, India, Surinuiii, and .Saxony. Perth- 
ahirc^ and other parts of Scotland, utlbrd smaller, but handsome speciroens. Chrysoprase 
occurs at Kosernutz in Silcsiu. Anenturine quartXy at Cape de Gata in S)>am. Cat's eye in 
t\ylon, the rojisl of .Malabar, and also in the Flurtz. Plasmu, in Ir-dia and China, whence 
it IS usually brought in the form of fiends. Heliotrope, in Buchana, 'J'artary, l^beria, and 
the i.sland of Kuiii in the ifehndes. Float stone, in the ehalk formation of ^nil Mon- 


tMt, near Pans, and in .some tif the Connsh mines. The banks of the Nile afford Uic Egyp¬ 
tian jaspijr : the striped jasper is met with in Siberia, Saxony, ami Oevoii.'diire. A fine 
qellow jnsper is found at N'ourla, buy of Smyrna, in a low rid*ge. ot liniestone, to the right 
of the watering [dace, between the harbor and the high hills that commence Uicir' rwc 
about a mile back. It us here associated with a beautiful opal, coarse camdians. chryso- 
prasc, and homstemc. and thc'-c minerals SK.-em to oecuipy in the liincHtbno tho place of 
homstone, w'hich is found in various parts of the adjoining country, and also at Napoli di 
Romania, in Grocce. The l*lairis of Argos are strew'cd with peblih s of red jasper. A 
variety of sand.-stoiifi occurs in thin Irfyers at Villa Rica, Brazil, iciuurkablc for its flexi¬ 
bility, owing apparently to the dLsHi uiuiation of small ^cult-.s of mieu through the mass. 

Quartz crystals are obtained in great numbers and unusual beauty in Herkimer Co.. 
N. Y., at Middled^, Fairfield, Little Falls, Salisbury, and Newport. They lie loose m 
cavitie.s in the calciferous sand-mck, or imbedded in loose earth, and sometimes, ac¬ 
cording to Berk, in powdered anthracite. Tho crystals often contain anthracite, and 
sometimes small ravitie.s are filled with a fluid. In many pfacc-s the soil abounds 
in them. HandhOim- ilriHi s of quartz are obtained ut the same loealitirs. Uno dodc- 
cafwdral crystals Mouhle vix-sidcd pyramid) arc obtained at the beds of specular iron 
m Fowler, flernion, itnil Ddwards. Si. liiATcncc ’County, N*;w York; thev arc also 
found m the soil, and arc th«n, in gi-neral, opaque and cellidar. In Gouvenicur, crys- 
l.iU of quartz occur with touniialinr. Ate., in limeHtone, wliieli luive numded angles, as it 
they had liecn partially fii’.*»). On the fianks of LaidJ.aw lake. Uo.-'!*-, there is a fine, lo¬ 
cality of quart-/, in 1.urge implanfod crystals. The Sterling orr* bed, Antwerp, .tefferson 
• o., aflonls intcre'-ting dodecahedral rrj-stuls. Four loilt-seast of Warwick, ocj'stals pre- 
H-nting the primary fonii occur in jasper. At Palatine, Montgomery Co., quartz ciysbds 
occur, having one end terminated with the usual pvramid, lyhile i)k- other i.s rpunded and 
smooth. Diamond rock, near Lanhingburgh, is .ui old and w«-ll known locsKtV. docs 
not now afford good specimens. At Diamond I.slaiid and Diamond I’oiiit, liake George, 
quartz crystals occur, as in Herkimer County. Oyslals with tmusual tnoiilficati<?n« occur 
^ngly ^ the Cliarlcstown syenite quarry. .Mass. Pelham and Chesterf^d, Mo^., 
r/?!’ iMcadowr .Mt., Mur^dand, are otln-r localities of quatbc crystals. 

At srnaU unpolished rhombohrdrons have bia-ri found m granite; and Paris, 

Me., aferds himdsome crystals of brown or smoky quartz. Driisy quartz, of brown, 
apple-grdea, ^d othcr tints, is abimdant at New Fane, Vt. 
u -.oc eurs at J Ibany and Paris, Me., Acworth, N. H.. VVilliaifrsiwnr, 

Houthtoy.^oraj., and i ort Hrairy, hssex Ca, N. Y.; smoky quartz at Goaben. Mass., 

amethyst m trap at Keweenn Pointy Pic Bay,-and Gar- 
trertmu, on Lake Superior; also in the same roek nt Bristol. lUiode .Island, apd spa^v 
throughout tfift trap region of MassachiisctLs aqd Connecticut. C^faici6tm%^ 
of moderate beauty arc found in the same trap region; mort) abundant^ abi&t lAke Su- 
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pcrior, the MiHsiasipi)!, und tho v^ains to tlie west, tind about the Willammei; fcoluinbia, 
and other rivere in Oregon. ’ 

Bchnont*S lead mine, St. Law^nce Co., N. Y., has afTordctl fine i^eelmenB of cbalcc* 
dony and chrysoprase, associated with calc spar. Red jasper is/ound at Sangns, near 
Boston, Mass., on Sugar Loaf Mh, Maine, in pebbles on the banks of the Hudson at 
Troy. Yellow jasper occurs with chalcsdorw at C/h^ter, M^s. Hdiotropc occupies 
vein.s in slate at Bloomingrove, Orange Co., 

Pseudennorphs, imitative of hexagonal and sctdcpohedr^.crystals oT calcareous sparand 
cubic crystals of fluor, occur at VVcsl Hampton, .Mass. Petrihed wood consists often of 
quartz,'tod sometimes of chalcedony or agate, o^aro beauty. 

Quartz crystals occasipnaliy occur of enonndV^size. A group in the muheum of the 
university .at Naples, weighs nearly fialf a ton. • A crystal, Kdonging to Sig. UafcUiof 
.Vfilan, ninn.sures three and a quarter fi’Ct in length, and rive and a half in circuinf<acnce, 
.'uyl its weight is cstiyiatcd at eight hundred and guvervly j)Ouiids ; another at Paris is three 
leet in diameter, and weighs elglit hundred weight. About a century since, a drusy c.ivity 
.vas opened at Zinken. which uffordeiJ 1000 cwt. of rock crystals, and at that early pe¬ 
riod brought ‘$300,000. Om* crv.shil weighed f?00 fiounds. Ciyslals often exhibit very 
boautifnl internal iridcsccncch, owirtg to fissures or fractures. This effect may he produced 
artificially, by henting the crystal nearly to rednps, and plunging it, while hot, into*cold 
water. Foreign substances freiqiiently jienetrate or thoroughly permeate cr}’stals of quartz- 
iron has oln ady been alluded to as one of thesepcnnealirig sub.slanccs. (’hloritc is some¬ 
times so tliorougiily intermingled, tliat the crystals appear to be composed entirely of this 
material; their hardness, ho\i»evcr, shows their siliceous nature. Anthracite, aslastus, 
actinolite, rutile^ tounnaline, silver, and copper, arc other penetrating substances. Speci¬ 
mens containing acicular crystals of rutile, are often verv behutilul. 1‘heinost interesting 
of the substances oecurring in quartz, arc the fluids, which occupy small cavlfius in the 
interior of crystals. The fluid cannot be ditected, on account of its colorless transpa¬ 
rency, unless there is a small bubble of air present, which moves on turning the c^y^taI, 
like the bubble in a spirit level. I'fiesc cavities arc sometimes of considerable size. Jacob¬ 
son, of Copenliagon, possesses a goode of quartz, an iuch and a quarter long, wliich con¬ 
tains at lea.it half .a cubic inch of fluid. This liquid is usually water ; but uccaslunally it 
is a bituminous fluid resembling naphtha. Mr. Allan describes a cty.stal of aiiietlivst in 
his collection, having four cavities partly filled with this peculiar fluid; at 83<^ the 
fluid dilate.s and Alls all tho cavities, and on cooling, reappears with ebullition. 

Silica is hold ill solution in the hot'watcrs of the Geysers of Iceland, uhuse solvent 
poworN arc supposed to be due to their temperature, and a small quantity of alkali present 
The (ieysers have covered the part of Iceland in tlu’ir vicinity with a siliceous sinter. For 
an account of some instances o/- gelatinous silica in rocki>, see ^ 86. 

Several varietie* of this species have long liecu employed m jewelry. The amethyst 
ha.s always tn'en • stcenied for its beauty. Like most other stones, it Is less brillivmt hy 
randlc light; it ap|M'urs to licst advantage w*hen suirounded'with pi'arls und set ingolm 
'l*he 5 olor of the amolliyst is often irregularly diflused, as is well described by Pliny, ad 
vieiniam cryslalh deseoncU t atfiicante purpur* defcctu,’*—puqile, gradually fading into 
white, ft was euUeil Htnr/hyst, .aiAcQvcroi, on account of its pretended preservative powers 
against intoxic.atiou. from a, noty and fuBtibi, to intoxiratc. This i.s not, however, tlio only 
amethyst of the ancients. Thu violet colored sapphire, the violet fluor spar, (scalpturu 
facUes, PHn.y easily 5y<it5eM,) and some other purple sj^ies, were designated by the same 
n.aine; und it has bei'n supposed that garnet was also included, (Moore’s An. Min.) 

Cameos arq in general inafle of onyx, wliich ia well fitted for tliis kind of miniature 
sculpture. The figure is cun'od out of one layer, and stands in relief on toother of dif¬ 
ferent color. The most noted of the ancient camcoa, is Uie Mantuan vase kt Brunswick. 
It was cut fKun a single atone, and has the form of a cream pot, about seven inches fpgh 
and two aad 6 half broad ; on it.^ outside, which is of a bjown color, there are white and 
yellow groiqia of raised figures, representing Ceres and Triptolemus in search of Proscqiine. 
The Museo Borbontco, at Naples, contains an onyx measuring eleven inches W nine, 
representing the a|X)theosis of Augustus, and another exhibiting tho apotheosis of Ptolemy 
on one aide, and tlio head of Medusa on the other; botli are iplonmd sjieeiinens of the 
arti tod the totmer is supposed to 1 hi the largest in existencf. 

The qaijiclito (sorda of Pliny) receives a fine {wHsh, and is often rich in color: but is 
loo common to be much esteemed. When first obtuined from the rock, camclians are nsu- 
sHj gray or^grayidi-r^; they receive their line colors from an expi>surc of several weeks to 
the (ntnV'rays, tod a subs^uent heating in cartlieii pots. I’lie colors of agate, when 
indistiiict, may bo brought out by lioiling in oil, and afterwards in sulphuric acid; the 

53 
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latter carbonizes Uic oil absorbed by the apparently poiow layers, and thus increases the 
contrast of the ditlerent colors. A^to is often made mortars for chemical and 
maceuUcal preparations, 4ind according to l^iny, it waa mploycd for the fj^e {Mirpose 
by the phy'sicians of his day.. In Gemmny it is made in(b cups and plates. The it^al 
colleciion at Dresden contains a table service of German agate; and at Vienna, in the 
imperial cubinet, there is an oval ^sb twenty-two inches in length, formed IVom a sin^e 
stone. I'ho agate, or achatet of The Groeks, was so called from tlic river 'X<diate8, in 
Sicily, whence, according to Theophrastus,,these stones were originally .broughtT- Ja$pa~ 
chates corresponded to oiu jasper agate; Sardachatea containetllaycrs b'f the sard, or 
carnelian; Dendrachtlea (from itvSpov^ (rety and aehaiea) was our moss agate ; Hatna- 
ehate$ (from lii/io, blood, and aehate#)^as an* agate, sprinkled with spots of jasper, 
(Moore’s An. Min.) Turpin Has lately shown that the red color of a^tes and camchans 
is owing to a minute species of vegetation called Protococcus Kcrmesinus, enclosed when 
in a gelatinous state. * ' 

Jasper admits of a brilliant polish, and is often formed into vaste, boxes, knilb-handles, 
&c. It is also exten.«tivf>ly used in the manufacture of Florentine mosaics. The iaspis 
of the ancients, whence otir word jasper is derived, appears to have included the green or 
blue colored variety, together with some other stones, not of the jasper kind. * Quartz isu 
neccasory Ingredient in Uic nianufaetufe of glass and pofcclain. and is also employed in 
the smelting of ores, particularly copper, and in other metallur^'ieal operations. With 
lime it fonns mortar. The uses of flint are well known. 

porcelain jasper is 86metime.s referred to this species. It is, however, merely a. clay, 
indurated by heat. It fuses readily, and is thus distinct ^m quartz. It oc<;ur8 near 
Carlsbad, in Bohemia. 


OPAL^ Hvalus oPALiNua 

4 

4 

Uncleavable Quartz, M. Hyalite. Muller’i Glass. Bydropbanc. MeniUtc. Carholong. RUIelous 
Simer. Pearl Sinter, Florita.' Oyrasol. Eii>enopal, Katu. Quartz Hyalin Coacietion^e, Quartz Ke* 
sinito, Jt. Opalus, Pxdcros, Pbny. waXAio;. Mlchaelite. Aliunocalclte. 

Impalpable structure ; small reniform and stalactitic shapes, and 
lar£fe tuberosG concretions. Pseudomorphs imitative of calcareous 
spar. 

H.=5-5—6-5. G.=2'0—2'21. Lustre vitreous, frequently sub- 
vitreous, and often inclining to resinous, and sometimes to pearly. 
6VrcaA: white. Color white, yellow, red, brown, green, gray, gen¬ 
erally pale ; dark colors arise from foreign admixtures. Some spe¬ 
cimens exhibit a rich play of colors ; others present diderent colors 
by refracted and reflected light. The play of colors is destroyed 
by heat. 

* \ 

Composition, according to HuchoU and Klaproth, (Bf-iu ii, Lol and 10.5,)r 

ttyaliif. Precioiu Opal- Mentlits- 

Silica, Ihi-OO 90*0 Kidi 

Water, 6-.33=^8*33,B. * 14)0:^103, K. ll‘0=a?6-5, K. 

V 

Mcnilitc often contains, also, small portions of iron, aliunina, lime, and carixm. be¬ 
fore the blowpipe opal is infusible, but decrepitates, gives out water, and become opaque. 
Some varieties be 9 omc red in consequence of the iron they contain. Damooc has latdy 
found that opal, on distillation, affords ammonia as w< 11 as water, showu^ it oon- 
tainrctfganic matter; and the same is true of sctni-opal, pitchstone, tinstone, &c., (Ann. 
des Mines, xvil, 20^3.) 

The ^ecio»9 exhibits a beautiful play of colom. Fire opalor girasol praBontn 
bright hyacinth-r^ and yellow reflections. Common opal and serhi-opitl are oonunon 
varieties, not exhibiting the opalescence of the precious or fire opal; they am distmguuibed 
one another by their degrees of transparency and lustre. Hydrophane is a variety 
of opal which is not transparent, but bcconjcs mo when immersed ip water. C^ehol^ng in 
nearly opaque, and of a porcelain or bluish-wliltr color; it adhiwis to the uid 

contains a small portion of alumina. U is closely allied tOt and often assoeiated with 
hydrophane. Hyalite, or Muller's glass, occurs in small reniform, botryoidal, and occa- 
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sionally stalactitic shapes, either cplorlcss pellucid, or white. Meniliie is a brown, 
opaque variety, occurring in cqhll^ct reniform masses, occasionally presenting a slaty 
structure. Opal jasper contai^' several per cent of iron, and is tlie analogue in this 
species of t^ jasper in the preceding. St|ic^u« sinter is a loose siliaious aggregate, dc- 
p^ited by the Gfeysors of Iceland, where it presents porous stalactitic, fibrous, “ cauli- 
flowfV'lijre,*' and occasionally compact concreUons. Pearl sinter, qr Jiorite, occurs in the 
cavities of volcanic tQ&, in smooth and shining globAar and mtryoidal masses, which 
have a ^rly lustre. Wood opal has a pectiliar ligneous structure. Miehaelite (^m 
the island of St. Michaels, Azores) is a white fibrous piiariy variety, consisting, according 
to Webster, of Silica 8.3’65, water lfi’35. Sp. gr.=l ’88.. Alumocalr.ite is an impure opal 
of a bluish milk-white c<dor, containing 6 per cent of lime. 

One. Opal occurs in ^lort irregular veins in poijihyry ; also in tlie vesicular cavities 
of am^tdaloid. Common opal sometimes occurs in limestone, with hornstone. Menilitc 
is met ^th in clay slate. Sonic varieties are found with galena and blende, in metalliferous 
veins. It also occu}fics the interior of fossils in sandstone. - 

The precious opal occurs in porphyry at Czervenitza, near Cnshau in Hungary, and at 
(iracias a THon in Honduras, S. A. t'irc opal is brought from Zimapan in Mexico, and 
from the Farpe Islands. The common opal exists abundantly in Hungary, ip Faroe, Ice¬ 
land, tho Giants* Causeway, and the Hebrides. An interesting variety occi^ witjjin a 
half mile, qnd to the southwest of the watering place at Vouria, the harbor of Smyrna, 
along with yellow jasper and hornstone, imbedded in a low ridge of compact limestone, 
of a light vellow or grayish-white color. |ts colors arc wax-yellow and grayish-green, 
occasionally white. Hungary afiords also the hydfbphane. The (iiants' Causeway affords 
small masses resembling mountain cork, which, though opaque, become translucent on 
immersion in w'atcr. Oacholoug occurs in loose masses on the river Cach, in Buchona, 
whence itsnanu*. flyahtc occurs in amygdaloid .at Schcmnilz, in Hungary,,.and m clink¬ 
stone at Waltsch, in ^lioinia. Meniliie is found imbedded* in adhesive slate, at Mcnil 
Montunt, near Paris. Wood opal forms lai^c trees in the pumice conglomerates of Saiba 
near Ncusohl, aqd Kn*mnitz in Hungary, in Faroe, and other trap countries. In Van 
Dieman's I^nd, forty miles above Hobart torni, on the river Derwent, it is said to occur 
in large trunks. A magnificent specinten in the Liverpool Museum from this locality, 
weighs between two and three hundred pounds. • ^ 

Ifyalitc. is the only variety of this species which has been mc^rith in the United 
Statis. It occurs sparingly at the Phillips ore bdd, Putnam Co., N. Y., in thin coatings on 
granite ; also in Burke and ScriVen Cos., Georgia. In the latter region it lines cavities in 
u silicious shell-rock. The Suaona spring ui Honda, af&rds small quantities of silicious 
siiiU'r. 

The precious opal, when large, and exhibiting its prouliar play of colors in perfection, is 
a gem of high v lua It |s cut with a convex surface. •The largest mass of which we 
have any knowledge, is in the imperial cabinet of Vienna ; it has aliuoeil the size of a man's 
fist, and weighs 17 ounces, hut contains numerous fissures, and is not entirely disengaged 
from (he matrix. 'Phis stone was used as ^ gem hy the and Uomuns, and was 

called 0)>alus ; also pa'deros, watirpus, in ollusion to its color niid lustre, as expressed in 
the Orphic poem, IjUfproC ripeva waihos, “having the delicate complexion o£ a'fcvcly 
youUi,” (Moore’s An. Min.) 

OBSIDIAN. 

Einp)Todox Quartz. M- Indiv^lblc Qilartz, Fusible Quartz, .7. IVarlstonc—rnciistonc. Pumiro 
iilardtMite. Pechatclu, Perlau'in, Ihmatdii of the Oe ant. reuoallcz resinitv. Feldepatb resinitt', H. 

# 

No regular forma or cleavage. 

H.si:&-7..- G.ss^396, obsidian from Iceland; 3*312, pitchstone from Meissen. Lustre 
vitreouS'-ij^i^y. Streak white—grayish wliite. Color black, brown, red, green, gray, 
white: none bright Subtransparent—sublransluccnt F^aeturt conchoidal. 

Obittdian was formerly distributed into the four so calted species, obsidian, pitchsione, 
pearlstone, snApumiee. Obsidian more nearly resembles glass in its appearanoe. and js ofrcii 
caHed volcanic glass. Pitchstone has a resinous lustio and h, splintery* fracture. Its 
coto princi^ly brown, green, or red. It presents frequent transitions into obsidian 
on one wde and pcaristone on tho oUicr. Peartstone is a gray variety w’ith a jioarly lustre: 
it occurs rounded balls, one to two inches in diameter, usually Gom|K>$ed of thin eon- 
oentric lannnc, end often containing, as a nucleus, u grain of obsidian ,* tlic spherulUe 
variety eccun in anmU globuloi, with a structure somewhat fibrous. Pumire is a vesi- 
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cular obsidian. It occasionally presents a silky fibrous structure; at other times it has 
a more glassy texture. Its vesicular structure ri'mlcra it buoyant for a time on water. 
Marekanite is a pe&rl-gray translucent variety, from Marekan in Kainschatka. 
Componitionf according to Berthicr, Thomson, and OcscotiU, 



ObtidtM. Pitehftonf, Arran. 

fiy-lG* • 63-fOO 

do., Hojnny. Ponrhtonc. 

O^nViaii 

Silica, 

73-100 

70*400 

72-0 

Protox. iron. 

2-60 3-796 

0'864 Perox. 

4*384 

2 K) 

Alumina, 

2-60 12-736 

13-360 

11*600 

12*5 

Soda, 

5-08 6-220 

6-320 

■ 

|io*o 

Potash, 

712 - 


5*2()0’ 

Lime, 

7r»4 4-460. ■ 

1*484 

thOOO 


Water, 

300 - 

4*724 

4-280 


Magnesia, 

2 -(;i) volatile, 8000 


f 

— 


100-00, B. 98*712, T. 

100 052. 'r. 

OH-ftH, T. 

96*5, D. 


These varieties fuse rilh more or less facility before the hlowpipt*, to a vesicular glass 
of a whiter gray color. 

Oils. Tne ^ev^■^^ll v.irielicsof this .-prcics cenerully occur in rciC-ks of igneous origin. 
They occa*ioi|jilly lorni the jta«itc of jKirphynes. 'I’luy ha*’e also l>cen observed forming 
beds or irregnl.jr vr’itis in -rtjidsfoiie. Puiiiire is a produrl of trin''.*rn volcanoes. 

Ohsidiau ocrur> in fcel.iud, the fiipari Islands. Island oi Milo and other islands in the 
Arcliipclairo ; also at Ascension, Teneriffc, in Siberia, and Mexico. The hills around the 
valley of Tnbisch, near Meissen in Saxonv, aflbrd abundantly the pilrhstonf vanct^ ; at 
Arran in the Isle <»f .Man, it forms extensive beils in granite, an<l contains, according to 
Knox, '2 per cent, of bitumen. ITiis bitmnen is driven off by heat, and the pitchslone 
transtormed into a vesicular glass. It opciir^lso at Newry, County Down, Ireland, in 
smooth lamellar concn tions,ol' a mountain or leek-green color. Pcarlstone forms extensive 
brd- in Hungary, between Tokay and Kerosztur. at (ilashulte. near Schemnitz, and else¬ 
where; also in Iceland, Spam, and Mexico. Pufiiine loriiis a hill e-ght hundred or out* 
thousand fe^'t in he^ht, on the inland of Lipari, termed from its seauiy Mgetation and 
peculiar whiteness A C'cunfKi Hi.meo. . From this loi’allty anil the isles of Ponza, pumice 
1 .S exported m large^iantlties for eominerre. It ore-urs ai.so in Mungarv, «t 'I'encrirtc, di’c., 
but in sni illcr quantities and of infciior quality. 'I’liese dillereiit \nnelies often contain 
iinlx'ddcd cryslaU of glassy febUpar, particularly those from Iseliia; some obsidians occa¬ 
sionally ineliide particles of ohvirie and traces oi other volcanic iTiiucrals. 

.^onic varietus of obsidian ailmirof a high pdisli, jind havi- been einployed for mirrors; 
the inhabitants of Mexico formerly made it into knives, arrow’hi'ads and other war instru¬ 
ments. Certain s^ii cimrns pit'scnt anolivc-greenopalescence, and are ther«*forc valued by 
the lapidary. Pumice is very extensively employ d ior grinding and jiotishing, both in the 
solid and jmlverized state, tt is often a convement filtering miiU rial. y 

Obsidian results from the fusion of severai minerals, and is prapi rly a volcanic alag. 
As might l>e expected, the analyses disagree widely. It in not entitled to a place among 
mineralogical species. 


, J’M’DIALYTE. Alma.sth s riiomboiikijru8. 

Jlliomliols rlral Alninndiim.Hpar, Haid- Kudynlilo, tmfiropfr orthoftrajthy. 

Primary form^ an acute rlioiiiholiedrr)u ; li ; 4(y, and 

. IOG'^20'; 7,5'-' 3t-K, and 10(7'30', acQording to 

) Miller. Secondary form : K : e—yS^lO'; ii : 
/j a=112o 33', R :,a'r-_^l 13- .I K a : 0=90^. Mil- 
! Icr obtained for aiiollier crystal having three ad¬ 
ditional ‘planes, e, a', and «, a ; a'=r.l48® 38', 
^ a : 18', a ; 0=129^ 22', a : a'=101'^ 

y 35', a: ar=90'^,«'; rt'--120^ 25'. Cleavage par¬ 
allel with a, very perfect. OcciH-s massive.' 
H.=6. G.=2-9036. Lustre vitreous. Streak 
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white. Color brownish-red, rose-red. Opaque—slightly translu¬ 
cent. Fracture subconchoidal or splintery, 

CompoBitiorit according to Stromeyer, (Untcrsuchungen, p. 438,) 


Silica, 


53-325 

Zirconta, 

10-89 • 

11-102 

Lame, 

1014 

9-785 

Soda, 

13-92 

13-822 

Pemytyd of iron, 

6-85 

6-754 

Peroxyd of manganese, 

2-57 

2-062 

Muriatic acid. 

1-0.3 • 

1-034 

Water, 

1-80=99-67 

1-801=99-685 


*Faie 0 .before the blowpipe to a leek-green acoria or opaque glass. When pulverized, it 
gclatiiiizes with acids. 

Obs. The only known locality is at Kangerdluarsuk. in West Greenland, wlierc it is 
cither associated with hornblende and sodalite, or imbedded in compact white feldspar. 
The crystal^ are usually small, but sometimes occur an inch or more in length. It was 
Hrst‘described by Stroracycr, who gave it the above name on account of its easy solubility 
in acids, from cv, easi/y, and to dUtolte. 

ZIRCON. Zircon qvadrati’s. 

( 

Pfismatle Zircon, JIf. and Hyacinth. Joi^ou. Zircoiute. Silicate of Zirconia. Zirkon. 


Primary form^ a right square prism. Secondary forms: 



Buncombe t'o., N C. Two Pondi, N. Y., andMWdlebury.Vt. Prederieksvlm. 
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M : e= 13 riO . e=132^ W, e : 0=123° 19', M : e'=159° 47', 
o': o'=132° 43', 147° 3', a:e-122° 39', a :,e=151° 39'. Cleavage 
parallel to M ; also less distinct parallel to e. It occurs also in ir- 
regnlar forms and grains. 

H.-7'5. G.-4*i-4-75^; 4*505, Ilaidinger ; 4*681, Thomson ; 
4*721,1.ovrry ; 4*453, a crystal fromllunconibe Co., N. C, Vanuxem. 
Litstre more or less perfectly adamantine. Streak white. Color 
red, brown, yellow, gray, white. Transparent—subtranslucent. 
F^'acture conchoidal, and brilliant. 

Composition, acconlln^ fo Vjiuqut’lin. (J. tics .Mines, S. 2I>, p. 106.) MuiTi (Thora. Min. 
i, 426.) Borychus. (K. V. Ac. II. 1624, p. 106.) and Vanu.xcin, (J. Ac. Sci. Phil., iii, 59,) 


Silica, 

Expi-iilly. 

:n 


.TIW 

North 1 'arutioa. 

3208 

Xireonia, 

66 

66-(l0 

«;7J6 

67117 

t)xyd of iron, 

o 

trace 


• 


911. Van. 

, 99-32, Muir. 

llie-lU, lC*rz. 

99*15, Van. 


It loses its color, hut is inliisible .done, and also with carbtjnnte bf sotla and soil of 
pliO'splionis. With Ixirax It melts to ti diaphanous gl'.tss. 

Hijariiith includes thn..e indiMduaU winch pifsctil hriefht colors, con.sirierubie trajiBpu- 
renev. .tnd smooth and slunint; surfaces. Zirroiiitr presents pravish or hrownish 
and IS fnqucntlv roujrli or opatjue. 'l‘hc varit'tv from f’eylon. which i.s colorless, or has .i 
Mnrik\ tin^e, and is therefore sold for inferior diamonds, io sometimes culled jartfotu 
lls.ieinth occurs in the sumi anti alluv^l tle|>osits of certain rivers in t'eyloil, ut Kx- 
paiUy, near I.c Puv. France, at Ohl.ipian m 'rratisvKani.i, occasionally in volcanic tufa in 
Aavcitfiu', and at Vesuvius. Sthi ri.i atlhrds ertslak as larirc as nalimls. Splt'ndid spn- 
cimcns oecur also in (Treenliind, and in the zirct.n-svenite of KiTflt rjrks\dnj in Norway. 

fn Bunctjinhc Co., N. on llic ro.id leadin{f from the SiiJiitia < Jap to Ahlivillc, uisju tin' 
fir.-if (levaliou, after pa.ssintf (Jn-i n river, very Itraiitifnl aryshils f»l /ircon an‘ lountl lon» ' 
in (he soil, and >r>metinn'S .ill.iclietl tti ft litopar anti t|tia:i'/. In Vrw ^'tirk, ‘/Irctiii occurs 
in variously modilied cristals of a tMunaiiion-n-tl color at Ilall*** mine In 31onult. Ks.sex 
Co., in a vein of quartz roiitun^ throu^li the ore: near the outlet of Two JV»nd.s, Oninge 
Co. it i^ ass/,eiatod with sc;i|io]i(c. p\roM>iie. and sphone, in crystals soinetiniC’B an 
inch in len^h ; on 1>< er IJill, a mile southeast of Cariterhiiry, in the sami* county, crystals 
are abundant. 'I'hcy have a tit i p brt»wni'h-re<l or black color,* and occrfsionally'afc an 
inch arul a lialf in letititii: rhocol.itt-liii>wn crystals are t,biamcti in Warwick, at the 
staithi rn bast rd Miiunt I'.m-, in limt stone anil scajsilite; mar Amity, and al.wo in 
Mfitirts- ainl Cornwall, .ire ^e^cral lotaililies of zircotis, pnsenfin'j white, rrddish'hruwn, 
cio\e.bnjvvn, and blaek eolors. In .St. /.avrence Co., tine 7iret»ns ocnir with ufKititc at 
llobiiwjn's, III the lovMi tii ilamniond, ne.ir T)c I.tinjr’!j MdN : .some i»f the crystals are an 
inch and a half Itni^, .tnd half an inch wide, and (hey somt times roiUain, acrxtrdin^ to 
Keck, a niicb us ot r.irlsniatcof lime. Johnsbur^h, in WanenCo., aKt) atibrds int(‘rt‘Htin{; 
crystals of zircons. In New .Jersey, zircons have l»een obtained at Franklin, and in ijneiss 
at Trtinton. I/iobi; ic.iSi'fs of syetnle at Middh bury, Vt., li.ive atVord»‘d .some Hpeciinens ; 
also talcr>sc slate ut Faston, Penn. The chrysolnryl at llad'dani, and the SilliiHanite ut 
Norwich, arc aBBOcialcd with small zircons. 

Hyacinth occuhtof sOfTicicnt dimensions U) Ik- valuable as a treni. 

It is very doubtful whether the modem hyacinth i'. one f»f tie- number of atones that 
were called hvarintli (vativOof) by tl^e ancierils. Jameson six-ms to have eiqrposcd that 
they applied tms name to the amethyst or Kapjihirc. 

,/ISTUANITE. ZiRr-ris nnoMRic'L'H. • 

Bretthaupl, New Phil. Jour. Iv, IHO, liB7-6. , 

Primary form^ a right rhomliic ]>rism ; M : M=90° and 84°. 
Secondary form : the prism with the lateral edges slightly irun- 
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cated, and the basal edges deeply replaced, e : e=128° 14', and 
133^^ 42'. CUavage parallel with c, (shorter diagonal,) scarcely 
perceptible. 

H.—6—6*5. G.^4'32—4*4. Lustre vitreous. Color clove- 
brown, sometimes with smoky-gray spots. 8lreak lighter than 
the color, grayish or white. Very brittle. 

It does not fnsc hcforc the blowpipe, hut the color l)ccoirfl-s paler. With borax It melts 
w'ith dliffirulty to a transjjjm’nt glas.s. It is insoluble in nitric acid. 

< )bs. 'Hus mineral occurs in Nonvav. and it is supposed in the zirron-siemte of Frcd- 
cricksTam. I'hc specimens cxiiininrd were part of the collection of Cli«v. Heyer of Dres¬ 
den: ‘they are alxjut ^ inch in length. It resembles zircon, but differs in cr}'BtaUization. 

This species was named by Brcitliaupt after the goddess Ostra. 



ORDER VII. SCAPTINEA. 


RUTILE. RUTIIATI QUADIIATI’B. 

Peritomoufl TUanlum Ore, M. Crlsplte. Galll*lnlte. Sagenlte, Sautsure- Titanc Ozyd«, Mt 
nlc Acid) Thom- 

Prhnary form^ a ri^ht square prism, ^^econdary forms : fig. 
61, PI. I, with the planes a so extended as to form a four-sided 
pysatnid at each extremity of the crystal. Also the annexed 
figures: 

1 . 




M : 6=1350, Me':rrlGlo 34', e : e'-150o 26', a : a===1170 2', a*: c- 
1480 31', M : e-123' 59', c : c—128® 41'. Cleavage: lateral, dis¬ 
tinct ; diagonal, less so.' M, e and e', are usually vertically striated. 
Crystals often acicular. Compound crystals: they occur under 
the form of singly and doubly geniculated crystals ; one of the let¬ 
ter kind is represented in.fig. 1. For an explanation of these forms, 
see h 77. Imperfect crystallizations : structure granular, particles 
of various sizes, and strongly coherent. 

H.=6—6*6. G.^4*18, Klaproth; 4 *249,'Mohs ; a dark%ariety 
from Ohlapian. Lustre metallic-adanianline. Streak Very pale 
brown. CWor reddish-brown, passing into red ; sornotimes yellow¬ 
ish. Subtransparent—opaque. Fracture subconchoidilil, uneven. 
Brittle. 

When pure, it is cornwRed of titanium and oxygen 39*71; but nigrinc containn 

about 14 per cent of oxyn of iron. Before the biow])i|H' alone it,remains unaltered. With 
borax it forms a hyacinlh*itjd bccul. It cornmunicaU.'H a palc-rcd color to salt of pbospho* 
rus, but does not fuse with it 

Oss. Rutile occurs in granite, gneiss, mica slate, and sycnitic rocks, and amnetidies 
in granular limestofic. It i.s generally found in imbedded crystala, in masses of quartz or 
fiddupar, and often occurs in acicular crystals, it has also been met wtUi in specular 
iron. 
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It occurs in specular iron in tho Grisons. Brazil affords acicular crystallizations in 
limpid quartz. At.Yricix in France, and in Castile, geniculated crystals arc obtained, 
often of large size.' At OUlapian in T^sylvania, it is found in pebbles, of a black color, 
and hence is cqlled nigrinc. A maastTC yariely occurs in Arendal in Norway; also at 
Karingbricka in Sweden ; the latter is said to contain 3 per qpnt of chrome, and is the 
Titane oxidh chxomifire of Haiiv. ' . • 

Fine rutiles occur in gneiss at Barre, Mass.; Uie crystals arc occasionally an inch and 
a half in diameter. At Windsor, Moss., it occurs tliickly disseminated through veins of 
feldspar intcrsectiqg chlorite slate. At Shelbum it is found in modified and compound 
crystals in mica slate, at lieydcn with scapolite, and at Conway with zoisitc. It is occa> 
sionally obtained in bcadltful translucent crystals in the Middletown feldspar quarry, Conn., 
associated with apatite and albite. It occurs sparingly at Lyme, N. H., with tourmaline, 
and af Newton, N. J., along withspinel. At Warren, Me., it is found along with tremoUte 
ahd coi^r pyrites. * Compound cry.stais of a dark color arc occasionally found at Lane’s 
Mine, Monroe, Conn., and also in the adjoining town of Huntington. The vicinity of 
Hanover, N. H., has afforded splendid s|H'caticn8 of quartz penetrated with acicular cryg. 
tals of rutilp. In Orange C’o., N. Y., there are several localities: a mile north of Eden- 
viljc it occurs with pargasite in limestone boulders; two miles east of Wanvick in ^nite 
with zircon ; a mile cast of Amity in quartz with brown tourmaline, and tw'o miles west 
with spinel and corundum, and also two miles southwest in dark blue eight-sided prisms, 
associated with red spinel, chondroditc, Ac.; also near Warwick in slender prisms pene¬ 
trating quartz, In New York County in veins of quartz, feldspar, and mica, traversing 
granular limestone at Kingsbridge; Gouvenicur, N. Y., and the limestone of EssexCo. has 
UBO aftorded some crystals. Fine crystals of rutile are obtained at (icorgetowm, D. C. 

'Hie finer specimens of this species, finm Middletown, Conn., when cut and polished, 
for^ a gem of rare beauty. Tlie oxyd of titanium-is employed in painting porcelain, and 
quite largely for giving the Kxjuisitc tint to artificial teeth. 

Rutile is mt named in allusion to its colof, from the lAtin rutiZus, which signifies both 
red and resplendent. Suussure named a reticulated variety sagenitta from vayqvi}, a net. 

SPHENE. Rimnus OBLiQuta 


IletDl-prigmatic Titanium Ore, JH. Titanitc. Braun-Menakerz, Gelb Mcnacherz, Mcnacblne Ore, 
f^srn. Spbeiiv Tliane HUieo-culcalre,/r. Lcderite, Shepard. 


Primary fofm: an oblique rhombic prism. M ; M=76° 1'. 
Secondary forms: n : n=136°S', P : y (adjacent planes)=60°24\ 
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r : =rll3o 27', t : /=110° 51', I : Z-133° 48', s : s-67° 46'. Cleav¬ 
age: sometimes distinct parallel with r; still less so parallel with 
I and P, and not easily obtained. Imperfect crystallizations: lamel¬ 
lar and granular structure; particles in the latter strongly co¬ 
herent. * 

H.-5—5-5. G.-3-468, Haidinger. 3-2378, of a specimen irom 
St. Gothard, Cordier. Lustre adamantine^resinpus. i^treak 
white. Color brown, gray, yellow, green, and sometimes black. 
Transparent—opaque. Brittle. 

Composition, accordmg to Klaproth (Beit, i, 2^51) and Cordier, (Jour. d<» Mines, xia, 
70,) 

Silica. .15 28’0 

Titanic acid, .13 .13-.1 

, Liinc, ' 33=101, K. ;m=93-5, C. 

Before the blowpipe the yellow varieties are not altered in color; the others ^cofiieyel- 
low. They 8li{rhtly intumescc, and fuse on the edges to a daik cnr.mc|, With borax Ui^ 
afford a yellowish-green glass. They dissolve in heated nitric acid, with the exception of 
a silicious residue. 

Obs. This species was formerly divided into titanite and aphene; the former incloilcd 
the brown or black varieties, the latter the lighter Colored an'd translucent. 

Sphene occurs interspersed among primary rocks, in gneiss, granite, mica slate, and 
granular limestone; also in syenite, and beds of iron ore. 

Titanite occurs with pyroxene, in beds of iron ore, at Arendal in Norway, in gr^ite at 
Sartut in Greenland.. Sphene in complicated compound crystaLn, of a pale green color 
and transparent, occWS'at Graubinden hi the Gnsons, associated with feldspar and chlo> 
rite.; in mica slate at St. Gothard ; also at Mont Blanc, and clsewhen', in the Alps. Small 
crystals occur in syenite at Strontian in Argyleshirc, and Cntllc m (>aUnwuy. Occamon- 
atly it is found among volcanic rocks, as at the Laachor See, and Andcmach on the 
Rhine 

In Canada* at Grenville, and in Bucks Co., Penn., three miles west of .Vttlcboro', u is 
associated with tabular spar and plumbago. At Rogers's Rock,on Lake George, it odcurs 
very abundantly in small brown crystals, aloijg with graphiteand pyroxene. -At Gouverneur, 
N. Y., it occurs in black crystals in granular limestone with scapolite. Near Natural 
Bridge, I^ewis Co., dark brown ciystals occur with pyroxene and scaiMilitc, among w'hich is 
the variety called Lcderite. In Orange C/o., N. Y., large crystals occur abundantly in 
limeirtonc, near Duck-cedar pond, in thc'town of Monroe ; near Edenvillc, in light broWn 
crystals, sometimea nearly two inches across, disseminated through limo^Qc; 5 miles 
south of Warwick, in large grayish-brown crystals, with zircon, honiblcndo, and iron ore; 
also, in small crystals ^ mile south of Amity. In Westchester Co., near Pcckshill, in an 
aggregate of feldspar, quartz, and hornblende; also near West Farms, in SmAll r^dieh- 
biotvn prisms. In Massachusetts, very .good sphene occurs in gneiss, in the oast part of 
Lee ; also at Bolton, with pytozene ana petalitc in limestone. It is found also at Pelham, 
in the same State, at Trumbull, Conn., and at Thomaston iiit,lVlainc. At Filuiklsn, N. J., 

a honey-colorcd varii ty is obtained. ' 

The name aphene was applied to this mineral in alltision to (he form of tb^ cqrMal, from 
a wedge; and the name Titanite, from its containing Ttfantum as'a pnnei]^in¬ 
gredient 

The Lederite of Shepard is identical in crystallographic, as well as other chareetm, 
with common sphene ; it included crystals having the form r(!pn\sente<l in fi^. 4. The 
figures givra wiU illustrate satisfactorily Uie complex crystallizations of this mineraL 
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GRBENOVW'E. RuriLut itoBEim. • 


7>ufrin«}f, Ann. d« Ulnei, xrli. BrtitlUtipty Fogg. Ivlii, S277,1643. 

Primary fornij an oblique rhomboidal prism, Dufrenoy—P; M 
=87° ItV, P;T=86o 60',,M: T=:noo 36', 

P: a=U0° V, P: a=163° 26', P : e'=155o 37', 

As Phillips suggests, from the symmetry of the 
crystal and the small difference obtained in 
the angles between M and T on P, it will 
probably prove to have a rhombic and not a 
rhomboidal primary. 

H. above 5; according to Brcithaupt, fresh 
specimens, =7. G.=3*44, Diif.; 3‘527, Breit. Lustre splendent 
and vitreous on a cleavage face; between vitreous and greasy on a 
surface of fracture: face P, often dull and tarnished. Color rose- 
red and desh-red. iS^treaA: reddish-white. 

CUmp^tion; according to Cacarrid^^n. des lyixvii,) ' ^ 

^ Titaiuc acid 74*5, oxjd of raangui^ 1^*8, lime, % trac^99*3., 

'Not acted on by ac^ids. Alone'wfore the blowpipe infusible. With soda, gives th^ Z 0 - 
action of manganese. It is considered a mang'aneetan S 7 )Aene. 3>‘' J , 

Oas. Greenovitc was discovered in the'^manganese deposit of Saint'Marcel in Pied¬ 
mont It occurs in rosc-colored veins w'bich run irregularly in-the mass, and is associ¬ 
ated with quartz, epidote, and manganesian garnets. It was named by Duirdnoj in honor 
of (». B. Grccnough. 



ANATASE. 


Rltilvs pviumidalis. 


Pyramidal Titanium-Ore, M. Octahedrite^ J, Oisanite. Tiune Anatase, H 


Primary formy a square octahedron; A: A 
(over a tern-;iial e'dge)=97° 56', A : A (over a 
basal edge)=l36° 22'^ Secondary form .* A: e 
^138^.68', A:m=158o 11', A:p—llio 49' 
a: m=116o 33', e": e"=148° 23'. Clfdvage 
parallel to A and perfect. 

H.:?=:6’5—6. G.=3*857, Hauy; S'826, Mohs. 
Lustre metallic-adamantine. Streak white. 
Co/pr various sh^de? of brown, passing into 
indigo-blue; greenish-yCllow by transmitted 
light. i^Vhefttre subconchoidal, scarcely ob¬ 
servable. 



Anatase is pure oxyd of titanium, and before the blowpipe exhibits the phenomena of 
that Bulmtanoe. When heated it myes out a reddish-yellow phosphorescent light, which 
appears suddenly like a flamo and is soon over; a peculiarity according to Sir D. Brew¬ 
ster, not met witli in any other speqics. . 

Oie. Anatase decurs most abundantly at Bour^ d’ Oisans in Dauphiny, accompanying 
feldspar, gj^nite, and Crichtnnite. It is also found m mica slate in the Gnsons, and at Ta- 
vataeh in the Tyrol. In Brazil it occurs both imbedded in quartz, and in dctaclied crystaU 
of ap epl^dent a lustre, as to be sometimes mistaken for diamonds. 

Acottfdiitf to Beck, anatase accompaniee native titanium in slags from the iron furnaces 
of Orange County, N. Y. 
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BROOKITE. Rirrri.uf BnooRiANi'a. 

firookite, Z,#rfr, Ann. P^ll. Sdier. izt 140. Prlamatlc Tttanlum-Ore, JEfatV. Jurlnlte, Amf* 

t 

Priwary form^ a right rhombic prism; M : M 
=100°. Secondary form ; ■ M ; e=140°, e : e:±= 
135° 46^ and 101°'37. Cleavage parallel to M 
indistinct; parallel to P still more so. 

H.=5*5—6. Lustre metalljc-ndamantirte. 
Streak yellowish-while. Color hair-brown, pass¬ 
ing into (Jeep orange-yellow and some reddish 
lints. Translucent—opaque. Brittle. 


It contains oxyd of titanium, with traces of oxyd of iron auu manganese, but has not 
yet been analyzed. 

Obs. Brookite was first observed among some m'mcrals accompanying titanste* froin 
Deuphiny, by M. Sorct, of Geneva. It has since been discovered in finer crystals at 
Snowdon, Wales. It was named by Mr. Levy, irtlionor of Mr. Brooke: 

It occurs, according to Mr. Joseph A. Clay, of Philadelphia, at the nienixvillc tunnel 
on the Rea^g railroad, Pennsylvania, associated with pearl spar. 



PEROVSKPl'E. Rutilus cusicrs. 


O. Rose, Pogg. tlviii, 55?. ' 

Primary form^ the cube. Cleavage tolerably perfect parallel 
with the faces of the cube. 

H.=5*5. (x.=4*017. Lustre metallic-adamantine; less bright 

on a cleavage face. Streak grayish-white. Color grayish to iron- 
black. Opaque. 

According to Rose, Pcro»skitc consists principally of titanic yicid or oxyd and lime. 
Before the blowpipe alone it is infusible. W'lth salt of phosphorus* and bnrax, the pulver¬ 
ized mineral fomiH a clear glass eeXored with titanium ; with Ihe'former i» the inner Same 
the globule, as long as it is heated, is srayish-grocn, but bocomr-s of a violet-blue on cool¬ 
ing ; in the outer name, it is grecnish-whi*^ while hot, and clear and-colorledif on cooling. 

Obb. Pemv.skite occurs in crystals or drustM of crystals, the largest individt»lt of wht^ 
yet seen am not over throe lines in length. It is associated wiUi finely crystalliz^ chlo¬ 
rite, and magnetic iron in chlorite slat^ at Achmawvsk ne* Zlatoust in the Urri. But 
few specimens have yet been found. It is named in honor of vice president Von rerenki 
of St Petersburg. . , , - . 

MONAZfTE. RuTiLirs ArsoToMus. * 

. PP-239 and 330. Mengite, Phil. Mag. 1831, x. 189. JCdwardsita £remlte.8A»- 

afi^.SllUittsn’a Jour, izxll, 169, 341. ^ 

Primary form^ an oblique rhombic prism ; M : KK, P ; 

M=i00°-.^00° 25'. Secondary forms : c : a=140° 40fj e 14= 
126° 8<, ^ : a=:131° 62', e : a'=1.50 ^ 60' e : f. (over a)=ti9° 22', 
e : e (over a)=l06° 36', o' : o' (over a)i—8P 4', M : c'=Erl6i° 16^, 
M : ^136° 36', M : £=133° 25'. c ; P (cleavage plane) -103° 46'. 
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s. 



Norwich, Ct. Waterlown, Ct. Watertown, Ct 

Th^ angles were afforded the author by the crystal represented in 
figure 3. De'scloiseaux obtained for the foreign monazite, M 
136° 30', c : P=104o 30', e ; 5=1^6'^, e : §=141° 5'. Cleavage 


perfect parallel with P *, also parallel with the longer diagonal. 

H.=5. G.=4'8—5*079. Lustre yitreoiis, or inclining to resinous, 
CoZor ’ brownish-hyacinth-red, . clove-brown,' or yellowish-brown. 
Subtransparent—snbtranslucei^t. Rather brittle. 


Conpotitionf according to Kersten, (Pogg. xliz, 228,} Oxyd of cerium 26*00, oxyd of 
lanthanum 23'40, Uiorina 17*95, oxyd of tin 2*10, protoj^d of niHU^iiese p86, lime 
1*68, titanic acid and potash a tracer pbosj^oric acid 28'50s=^101*49j^C^l) Tm was de- 
tccted^in tliis species by liose, with the blowpipe. ^ 

Fusible with difficulty on the edges, or infusible, bee-oming gray, or greenish-yellow. 
With Ixirax, it slowly dissolves and forms a globule, which is bnglit yellowish-green or 
yellowish-rod while hot, and colorless when cold. Decomposed by muriatic acid, evolving 
chlorine. 

Obs. Monazite was hrsl brought by Fiedler ^rom the Ural. It occurs near Slatoust in 
granite, abng witli flesh-red feldspar. In the United States it is found in small crys¬ 
tals from one'sixtfeRth to three fourths of an inch long, with the Sillimaniteqf Xonnch,and 
sparingly with li .same mineral at Cheater, Ct. A few* minute ervstaJa <(1116 Eremite of 
^epard) were found by Mr. ThomliB R. Dutton in a Iwulder of albitic granite, containing 
also a few minute zircons and tourmalines, in the northeastern part of Watertown, Conn. 
Good crystals are obtained with the Sillimanitc of Yorktown, AVt-stchester Co., N. Y. 


RED COPPER ORE. Cupril'b octahrdrus. 

O^ttsbedrai C*<mper.Orr, JV. fied Oxyd of Copper. OxydulatcdCeppcr, P. TllsOre. Rothku^ereix, 
Zle^lwa, W. CulTSr Oxide Rouge, CulvreOudulS, H. 


Primary fonn, tjae regular octahedron, 
figs. 2,'3, 6) 6, 7, 8, 9, 10, 11, &c., PI. 

1, also several of these forms in com¬ 
bination, as in the annexed figure. 
Cleavage parallel to A. Imperfect 
crystallizations: structure granniar; 
particles of various sizes occasionally 
impalpable. 'Sometimes earthy. 

G.=5*992, Haidibger. 

Liisirs adamantine, or submetallic— 
earthy. Streak several shades gf 
brownish-red. Cohr red, of various 
hades, particularly ^hineal-red ; 


Secondary forms 
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occasionally crimson-red by transmitted light. Subtransparent— 
subtranslucent. Fracture conchoidal, uneven. Brittle. 

CUmpositiony Copjx'r und ‘oxyf^ii 1J’12. Before the lilowpipc in the rcducinu 
flame, on r)iurcn.tl. aflbrdffa ^It)bi4r nf copper. Diesiolvi-swith cf!i‘rT<‘.sccnce in iiitxicacia 

Obs. T'l/e t'omierly inclnded the earthy vurietic^. These n.’^nalty ivesent a brick> 
red or rcddisli-lmnvn color, and arc frcqncntiv tnixed w ith oxyd of iron. They occur^in the 
Bannat, at Camsdorf and Saalflcld. in Thuri'n^a.andinC'ornwall. Fipe transluctot cw- 
tals of red copper ore occur witli native copper and quartz at Wheal Crorlaiid and other 
Cornish mines. Isolated crystals, sometimes an inch in diarnrtef, ’arc found imbedded in 
lithomarge at Chessy, near bvons: they are jtoncraliv coated with malachite. Splendid 
specimens a«! hnnight from the Bannat and JOkatheriuenberg in Silxaia. Cornwall and 
lUieinbreitenbarb, on the Uhine, affbnl the rafiiflnif/ variety, wliich'ticcurs in extremely 
slender crj’Stal-*, rctienbirly agirre^ated. often tibroii** ami florenlrnt. This is the cholco- 
trifkite ot Breithaupt. tin- KupprrUut/ie nr Itafirfonn/ircif Ruthkupffrerx of other Ger¬ 
man authors, and is suppoM-d lo ('onlaiii'Sulctumn. 

It has been olwervrd crystylhzed and inas.>ive at .''ehiivlcr's, Somennlle and Flemington 
coppfr mines, N*. J., a«s(jei.itcd with chrysocollu and n.-ifne copjjH*.-; also in red-shale'near 
New* Brunswick. N. J-. and witli green malachite in Imp, tv’o mile> from 1#adenton,RocK‘’ 
land Co., N. V. ' ' 

When found in large quantities, tills species is valuable, as an oro of copftcr. 

BI.ACK COBPKR. Cypairs oriiR.MTKL’s. 

Blark Oiy«l of t'npper, 7’A. t'opiM*r Black, .f. Black Copper,/*. KupWwchwkrie, W. 

Disseminate,d,,or,coalino: other copper ores, in shining botryoidal 
concretions, orsdull friable masses. Color black of brownish- 
black. Friable,‘and soils the fingers.* ‘ 

Composi7io;/, Oxygon 20-17.'». ef»pp(‘r Sildorn pun ih nature. 

Before the blowpijx* it is infu^^b!l•. With borax it ailords a grei ni'^h slag. 

Osa. It occurs in ino.st of the (’omish mines, pj*rticuhrly .at tin- Camnat and Zinrroft 
mines, accompanying copper pyrites, vitreous copjicr, and other ores of the same meUd, 
and probably results from tie; di conipo.-iiion of some ol them. - * 


RI-:i) '/A^C ORE. Zi\eii*» Biu I II. 

I'r’fmanc'/inc-f>ff. .If R^-il Zinc. R‘d Oxyd ol Zinc. Mnngan»M{Bn »Kytlor Zlnci Zlnkoxyd,/.. 
Zinc Oxjd*; l’«.rrrt*.n; Brtin K***!!;' afri-. //. Roiit/uikcr/. 

Primort/ form. a. right rhombic prism; M : 125'\ Cleavage: 

basal, emineni. hnperfert crystallizations : structure foliated; 
granular—partinles strongly coherent. 

H.==‘l—4’5. O. - 5'132—5-523. LM^/rc-^iiftadaninntino. Streak 
orange-yellow. Color deep red, also inclining to yellow. Trans¬ 
lucent—subtranslucent. /'V<icf//rc subconclioidal. tHrittle. ' , 

Compo$ition, according to Be ithicr, (\nn. drs .M. iv, H.'l.) Owd of /inc RR, and swqa- 
oxydof manganesf; 12. It is infusible, per Mit, Ix fore the lilowjiip'--; with borajl it yields a 
yellow transparcint glass. It dissolves mthoul cflervcscertn- in nitric acid. t.)n exposure 
to the air, it sufiera a partial deroiii|K)MtP>ii at the 'urfai-e, and bf'conir.s irivestcdLwith a 
white coatinjg, which i.H cartioiiati of -/.Inc. ■ - 

Om. It occurs with Frariklinite, and also with cateHreonx sp-tr, at rad Bter- 

ling, N. J. lUmui ftrtnolic(d,dchcrilK*d,and analvzodtby Dr.Brune, 

.Mineraiog. Jotfint, i, p. 

VlilMchCTlich bus ofifwrved some nuniiU* fox-sided prisms in the iron fnniacct.^lKonTgS- 
hoUo, in Silvia/ which he lielievrs to Iw identical with this sperir^. 

This is a Vkluible ore of zinr when pure, and is easily rcHitrml 
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TIN .ORE. JoVIl'S tlI'.\PKATJJK. 

Pyramidal Tin Ore, .W. OTydnfTin. PfrotydofTln, 7A««. Tin Slone. VVikmITIh. StrnamTin. 
KomlMCl) ZInm-rz, Zinnatcln, fP. Etaiii Oxyd6, H. >. 

• • 

Primary-fyrm, a right square prism. Secondary forms: M: e 




=133° 38', e:e=l21° 35', c: a=124°, e:a—150° 17', a:a (over 
terminal edge)=l32° 53', ara (over snmmit)=ll2° r, o:o=l59° 
6' and 118° 16', e'; e'-l 12° 37' and 157° 23'. C^^ge indistinct 
parallel with M and c. Compound crystals : 66, compo¬ 

sition of the Mrd kind^ or parallel to the plane a'; fig, 12, Pi. IV, 
compo.silioii of the third kind ; effected subsequent to the commence¬ 
ment of the formation of the crystals. Imperfect crystallizations: 
structure fibrous divergent, small renifeym shapes ; granular—par¬ 
ticles of various sizes, sometimes impalpable. 

H.=6—7. 'I.=6'5—7-1; 6-9Ct, crystallized variety; 6*6l4, thin 
columnar variety, adamantine. -iS'/rcr/A* pale gray; in some 

varieties pale brown. Color mostly brown or black; sometimes 
red, gray, white, or yellow. Nearly iransparent—opaque. Frac¬ 
ture subcoaclioidal, uneven. Brittle. 

* • 

Qpnfontioii, according to Klaproth, (Beit, ii, 25f),) Tlioinson, (Min. i, 58G,) and Bcr- 
7.etifib, (Afhand. iv, 161,) 


Peroxyd of tin, 

99^)0 

Cornwall. 

96-26$ 

Finba 

9 . 3-6 

Ozyd of colutnbium, 


1 

2-4 

Peroxyd of iron, 

0-25 

13-395 

1*4 

Seaquoxyd of nmnganesc. 


0-8 

Silica, 

0-75 

100 00, K. 

^ 0-750 
100-410, T. 

98-2, B. 


Before the blowpim, on charcoal, it ia nduciblc, bwt witli diSiculty; rcduclkm takes 
place more minify it mixed witli borax and^dmi^natc of ao^ Infuailile in acide. Fiie^ 
with oa,u|ido>|l(b^b it yields anuMa.which is r^tly soluble in water; hydiiodic acid 
the sdution a yeUow precipitate. ' , ' ' 

Oasi l^ore if met with in veins traversinggranite, gneiss, and ^ea slate. 

^mwali aflbrds the 6ncst and .most rumarkaM aiitipfo crystals, associated wim mior, 
spalite, topaz, bkxidc, woliVum, &c. Tlic shignlar compound crystals come mosuy from 
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Bohemia and Saxony. The twin fonns from ^innwald and Schlackenwald often weigh 
several ^unds. It is, however, found in the irrcatcHt abundance ut Cornwall, though in 

_»i_j...:J...I. 1 * n:__ e _ j:a.__*_J_ 


vicinity of Fahlun, whefe it occuts associated with topaz, albite, and quartz, contain. ac> 
cording to Berzelius, several per cent of the ozyd of coluznbium. This Is the coluinbift» 
Tous oxyd of tin described by Phillips. 

The fibrous or wood tin occnirs in botryoidal and reniform shapes of a radiated stmetute, 
and composed of concentric coats, and is found in Cornwall and Brasd* TVnkTs eye <»n is 
the same, on a small scale. Stream tin is the alluvial debris of tin veins which is'sepa- 
rated from the gravel by washing. It occurs in the low grounds of Cornwall. • 

The United States have aflbrdod a few small crystals of tin at Chesterfield and Goidien. 
Mms., associated with albite and tourmaline ; also at Lyme, N. H.,9nd morb abmidantly 
on the estate of Mr. Kastman, in the town of Jackson, N. H., where it was discovered \iy 
Dr. C. T. Jackson, giving promise that valuable mines may yet be opened. It has also 
been observed sparingly in some of the gold mines of Virginia, by Prof. Rogers, imb^ded 
in a talco-micaccoiis slate. 

I^iidomorphs, imitative of feldspar, (a comm<m oiinerul in the n ^'rion,) have been found 
in Cornwall; and other.<4 composed of the white ozyd of tin, imitati' e of 

The Cornwall mines have been worked from a very .remote antiquity, llie Tyrians, as 
early as the time of Moses, appear to have czportea tin from this region, l^hey afford 
annually about 6U00 tons of tin, amounting in value to<X400,000~^. The purest grain tin 
is obtained Iroin the stream ore, which often yields 70 per cent. The block-tin is smelted 
from the ore dry from the veins. 

Iron coated with tin constitutes the ordinary tin ware. Mixed with mercozy, it is used 
for the metallic covering of mirrors. With lead it forms pester. 

CERITE. Ceritus uiombohedrub. 

Rhombohedral Cerium-Orc. SUIcifcroai Oxyd of Cerium, Silicate of Ooium. Carerite. Ochreite. 
Cerinstein, fV. 

Primary/orm, hexagonal. Massive; structure granular. 
H.=5'5. G.=4'912, Haidinger. Lustre adamanlin.e. Streak 
grayish-white. Color between clove brown and cherry-red, passing 
into gray. Slightly .subtranslucent. Fracture splintery. 

Composition, acctvding to Hlsingcr (Afhand. iii, 263) and Vauquelin, (Ann. des M- 
V 41‘> ' 


Oxvd of cenum, 

68-59 

67 

Silica, 

18-00 

17 

Pwoxyd of iron, 

2-00 • 

2 

I.imr-, 

1-25. 

' 2 

Water and carbonic acid, 

9-60=99-44, H. 

12=J00, V, 


It is infusible, per se, before the blowpipe ; with borax in the outer &nie it foMSsa yel¬ 
low globule, which becomes almost colorless on cooling. 

Obs. It occurs at Bastnacs, near Riddarhyttan in Wcstmanland, Sweden, forming a 
bed in gneiss, and associated with mica, hornblende, copper pyrites, ccrine, It bears 
considerable resemblance to tlio red granular variety of corundum, but 10 readily distin¬ 
guished by its hardness. 

SILICATE OF CERIUM. Ceritub Wollastonii. 

WoUutonite. ^nwstsr's Jour, vl, dSl. 

PtimSy fornij a hexagonal prism. Cleavoffe the 

axis of the nriapa; . . s . • ' 

Col&f pale yellowish brown. Translucent 
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Obb. Accompanies emerald in ma^csian carbonate of lime, at Santa Fc de Bogota in 
Peru. Some fragments, associated with emerald, a^p preserved in the British Museum. 


ALJjANITE. MEi^ANina ficeus. 

« • 

Anorthitic Melane-orc,Tetarto-pMsmalic Melaac-ore, PrisnAUc Corium-ore P Cerine 
(1811.) Onhite,/ierx., (1815.) v um-ore, z'. warioe, 


Primaxy forniy an oblique rhombic prism; 

M : M=12^, Rose ; 129°, Hnidinger. Secon¬ 
dary ,—acute and obtuse lateral edges truncated, 

(planes e 6,) also the lateral solid angles re¬ 
placed by two or more planes, (a and a', fig. 98 
PI. 11;) M : c=154°, M : c=llC°. Cleavage'm 
traces parallel with M. Imperfect crystalli¬ 
zations : Inassive, aud in angular or rounded 
grains ; compact, or crumblingalso in acicular 
aggregations. 

H.=5*5—6. G.=3*3—3'8. Lustre subuietallic and pitchy or 
resinoqs—occasionally vitreous. Streak greenish, or brown¬ 
ish-gray. Color pitch-brown, brownish-black. Subtranslucent— 
opaque. Fracture uneven oV subconchoidal. Brittle. 



This spocics includes three vuriclirs: 

Allanite. Presents in gencml Iho alwve chamctcra. G.=3 .‘)3-t-3*54,from Jolun Field; 
3*79, from Snaruiii. Occurs in crystals, and in masses or grains, with or without traces 
'of crystalhzatiou. 

Cerine. Fn crystals and crystalline masse.^. H.—G. G.—3*77— S’S, Hisingcr. Lustre 
weak, greasy. Color brownish-black. In thin splinters subtranslucent. 

OrthUe. Occurs in ucicnlar crystals; also massive. Lustre vitreous, inclining to 
greasy. H.=.=5—5'7.''). (*.-^^*288 ; 3'63—3'65, from Filleheid. Streak gray. Color 
pitch-kmwn. i‘V«r//«r imperfectly conchoidal. In very thin splinters subtraiislnccnt. 

These Tarietioa have been lately examined by Sclieerer, (Pogg. li, 407, 4G5, and Ivi, 
479,) and the Ibllo^'i. ig analyses are by him, with the exception of the Greenland Allanite, 
by Stromeyer. 



.Qllamte. 

JlHanite, 

Cerine, 

• Orthitc, . 

jniamte. 


Joliiii field. 

t^iiamni. 

Biddarhyitan. 

Flllt'licid. 

Greenland. 

Silica, 

3.'>1.5 

3.5-75 

..32-06.. 

34-93 

33-02 

Alumina, 

lG-2.1 

1.5-49 

G-49 

14-26 

15-22 

ProL iron. 


1.5-19 

Perox. 25’2G 

Prot. 14-90 ' 

15-10 

Prot cerium, • 13-.'14 

0.\. lanthanum, .5-80 

119-90 

23-80 

2-45 

121-4:i 

2i-G0 

Prot mang. 

0-98 


' — 

’ 0-36. 

0-40 

Magnesia, 

0-78 

•0-77 

1-16 

0-85 

■ ■ ■ -. 

lame, * * 

12-02 

11-25 

8-08 

10-42 ' 

11-08 

Water, 

0-50 


0-60 

0-52 

3-00 

Yltria, 

— 


-' -• 

1-91 



lofras’ 

98-41 

99-90 

^ 100-08 

99-42, Strom. 


Beck found the AUanitc of Orange Co. to connst of Protoxyd of cerium 24-90, silica 30-50, 
alumina 11-25, protoxyd of iron 22*27, lime 9*87; sp. gr. 3-6—3-6i^ (Min. N. Y., p. 441.) 

Fuse before tho blowpipe to a black glassy glpbiile or pearl. 

Ons.- These varieties occur in a]l»itic and common feldspatliic granite, zic^n-syenite, 
porob^, ^ white limcBtorA-. .f;.. 

AuanUfi was brought from Greenland by Giesdek^, and first dUtiiiguishedasa species 
by Allan. It occurs there in grimitc. At Jotun Fiel^in Morway, it il^ibund in a kind of 

56 
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porphyry, and nt Snanim in albitc along with rufilo and apatite. I'lic Allanitc from 
Jotun Field gelatinizes with acids, while that from Snarum is not atfected by acids. 

Cerine occurs at Bastnasin Sweden with hornblende and copper pyrites. 

Orthite occurs in aeiciilar crystals sometinwa a foot in length; at Finlsj near Fahluri 
in Sweden ; at Sk(‘p[)ohn in black vitreous masses disseminated throiwh granite; also at 
liiidcnas in Norway, and at Miaslk in the Ural. It was brought noni Greenland by 
Giesecke. 'I'hc name id^derived ftrom ofidog, iiraif'hi. 

In the United States, Allanitc has been found in large cryst^s in Allen's Toin at the 
cpieiss-quarrics, Haddam, Conn.; in small crystals at the Bolton quarry, Muss.; at South 
Koyalston in boulders; at Athol on the road to Westminster in gneiss; a massive 
variety occurs in Monroe, Orange Co., New York, in a vein of icldsjfarand qqarts. 

UraUOrthite. This mineral has nearly the composition of Uic ortlute of rinbo.' Bcr* 
zelius obtained in his analysis of it, Silica 35*41), lime 9*25, ulmnina ISdll, hxyd.qf ce¬ 
rium and lanthanum 17*39, prntozyd of iron 13*03,'oxyd of manganese S*37,. m^^esia 
2d)6, water 2*00—99*80. Strongly heated, the edges fuse to a blacifr blebby gla8& Hard¬ 
ness nearly fi. (t.^3*41. Lustre resinous. Color dark-brown. Occurs with small 
crystals of zircon in a flesh-red feldspar at Miask intbcUraI,(Txx>nh. u. Br.N. Jahrb. 1&42, 
p. 854.) 

THORITE. Mexasu'b thorifkrub. 

t 

hcnelitu, Kong. Vet. Acad. Handl. 1699, p. 1. 

Massive and compact. 

Not scratched by the knife. G.=4*63. Lustre of the surface of 
fresh fracture, vitreous; of exposed surface, resinous and diill. 
Streak dark brown. Color black, sometimes inclining to brown. 
Fracture conchoidal. Easily frangible. 

Compositiont according to Berzelius, Thoria 57*91, silica 18*98. lime 2*.58, peroxytl of 
iron 3*40, oxyd of manganese 2*39, magnesia 0*36, water 9*50, with small portions of 
oxyds of lead and tin, peroxyd of uranium, potash, soda, and alumina. 

Before the blowpipe’ it ^ves out water and becomes pule browiiish-rcd, but docs not 
fuse. Calcined in a tube it gives slight indications of fluoric acid. With carbonate of 
soda on platinum foil, it becomes green. It fuses easily with borax to a glass colored by 
iron. 

Obs. It was found in syenite by M. Esmaric, near Brevig, in Norway. It is stated to 
resemble Gadolinite in external ch^cters. Tlie new metal Thorium, was first discQvbred 
in this mineral by Berzelius. 


PVRORTHtTE. Mei^anius klam.man8. 

In long thin imbedded crystals, without any distinct form; usually 
aggregated. 

H. below 3. G.=2*15—^2*26. Lustre resinous. Streak and 
color brownish black; if weathered, yell6wish-brown. . Opaque. 
Fracture conchoidal, splintery, earthy. 

Composition, according to Berzelius, (Afhand. v, 49,) Silica 10*43, protozyd of cerium 
13*^, carbon 31*41, water 26*50^protoxyd of iron 6*08, yttria 4*87, alumina 3*59, lime 
1*81, protoj^d of manganese 1*39^=98*39. 

It t&kee dm when gently heated, and bums without cither flame or smoke. Subsc- 

? uently it iriutens, and Ikisra to a black enamet With borax it aflbrds a tran^MUent glass. 
D heated aHds it dissolves with the exception of a black powder. 

On. r^rorthite occurs in a vein of gruite, traversing gneiss, at Kanfntt tmr Fah- 
lun, in Swid bn , associated with GadoUmte. It resembles the ortliite tiie ijm.mgion, 
except in iis low degree of lostie. ^ 

The name ci thk speciee alludes to its burning, and is derived fttm onp, jtrs, and or- 
*hite. 
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GADOLINITEl Melanius obuquus. 

•> ^ Hemi'prUroatic MclantH)rc, Haid. Gadolinit, tV. 

Primary foriTit 'oblique rhbmbic 
prism; M: M=115o, as determined with 
the common goniometer by Phillips; 
according to Haiiy, 109° 28'. iSecond- 
ory • fdrm ; M : fcr:163°,' e : e=120°, 

(Pbiflipfi.) Cleavage; very indistinct. 

M^iveV impalpable. . 

H,=6-5—7. .G.=414—4-3 ; 4-1795, 

''Phottipson ; 4*238, Haidinger; 4*35, 

(from Hitteron,) Scheerer. Lustre vitreous, inclining to resinous. 
Streak greenish-gray. Color black or greenish-black. Subtra*hs- 
lucent—opaque. LYacture conchoidal. 



Compontiorii according to Richardson (Thom. Min. i, -410) and Sclieercs, (Fogg. Ivi, 
482.) . 


From IIittr>r6n. 


Silica, 

24-6.5 

25-59 

Glucina. 

• 1105 

10-18 

Yttria, 

45-20 

41-96 

Lanthania, 

■ 

6-33 

Frot. iron, 

14-55 

12-13 

Lime, 

Frot. cerium, 

4-60 

0-23 

Moisture, 

0-50=100-55, R. 

-=9 


As Richardson’s analysis was made before the discovery of the metal lanthanum, it 
is probable that he has mistaken it for cerium, which Scheerer did not detect in his 
an^ysis. 

It decrepitates in the blowpipe flame,' and fuses when in thin splinters; heated wltli 
cautaon on charco*^\ it exhibits a vivid glow, and the color becomes paler. It loses its 
color in heated nitr’C acid, and i.s converted into a jelly. 

Oiia Gadolinile occurs principally in the quarries of Karafvot and Kinbo, near Fuhlun 
in Sweden ; also at Yltcrby,ncar Stockholm. At each locality it occurs indistinctly crys¬ 
tallized, and in roundc'd masses, which arc often encircled with a yellow crust and im¬ 
bedded in a coarse-grained granite. At Karafvet, crystals have bex;n obtained four inclics 
long. It has also been met witli at Disko in Greenland, and imltcddcd in granite in 
CcWon- ’ 

'ntiA mineral was first noticed by Capt Arhemua, at Ytlcrby, and analyzed by M. Ga- 
dolin, who discovered in it a new earth, which was afterwards named yttria, from its lo¬ 
cality, Ytterby. It occurs allbat Finte and Broddbo, and at Hittcrbn in the soutliern 
part of Norway. 


Tickewkinite. This species, lately established by G. Rose, (Fo^g. xlviii, 551.) is allied 
in external chanmters to Gftolinite, AUanitc, t&e. It occurs missive, with flat conchoidal 
fracture. Color velvct-bluck. Opaque or subtranslucent: edges by tian$mitted light, 
brown. H.= 4—4 *5. G.—4-.508-^-549. 

Reddens at once before the blowpipe, intumesces and turns brown, and at last fuses to a 
black globule. With borax, in powder, forms readily a clear ^ass, iHiiitly colored with 
iron; more slowly soluble with salt of phosphorus, w’itli the same result. Fuses with so¬ 
da, but ji abtdrbed by the charcoal According to Rom, the mineral appears to consist of 
siUoa|/K||d of lanthanum, hnd piotpxyd of cenum and iron, witii traces of lime, magne¬ 
sia, aitumia, and yttria. 



432 


DKSIJRIPTIVE MINERALOGY. 


TITANIVKROUS CERITK. Melamus J,^vr.xmi. 

Laugier, Ann. dc ('liim. ct de Pliyt. xwil, 3J3. 

H.-6‘5—7. Litstre •vitreous. Color blackish-brown. FVac- 

ture coiichoidal. 

Compositiony Oxyd of coriuni Sfi*.**, oxyd of iron 19*8, lime8, alumiila 6, water Ih C|jcyd 
of manganese l'^, silica 19,’oxyd of titanium 8; the excess above lOO of the sum of 
these quantities, has arisen I'rotn a change of tiic protoxyd of cerium to d peroxyd, daring 
the analysis. It swells up when heated, and is attacked both by acids and alku^. * 

Obs. It has been found on tlio (’oroinandcl coast, , - - • 

.ESCIIYNITE. :\ri i.ANiua Mexch. 

Rystoiue M*-luiie-Ore. ,V. ^E.-icliyntte,.tfiliri-sb. tv, .T'scheniU', Brooke Ann. of Phil, x, 
ItW. ^.ronhard- 

s 

Primary form^ an oblique rhombic prism of 127^^ Brooke ; 
129", Desfloiseaux. jS’cco/irfcrry similar to figure 98, PlateII, witli 
the acute'lateral and basal edges replaced ; M : c=115°30', #: t*= 
113", M : a—110'' 7', Dcscloi.seaux. 

11.^5—0. G.^5*14'—5-66. />«5fre resinous—snbmetallic. Streak 
dark gray, almost black. Color nearly blaqk, inclining to brownish- 
yellow when translucent. Translucent—opaque, i^rcref//resmall 
subconchoidal. 

(.'ompositioHy according to liartwall, (Pogg. xvii, 'ritanic and nfi. zirconia 20, 

pcroxyil of cerium li). iimc3’0, peroxyd of iron 2‘tj, oxyil of tin O'ri. llc’lotc the blow¬ 
pipe, on ciiarcoul, it .su<H> and hrcoinu6yellowy with Ikim.x it readily lonn.s u dark-yellow 
glass; with salt of pho.'phoni.s it yields a transparent colorless bcutl. 

Obh. Thi-! mineral was brought by Mcngc from Minsk in the Ural, where it occurs im¬ 
bedded in feldspar, and u^MJciatcd with mica and zirron. The name- x^schynite is de¬ 
rived from shame, and was given this mineral by Berzelius, m allusion to the ina¬ 

bility of chemical scienc<', at the time of its discovery, to sc|)arate the two unlike sub- 
Htunci s, titanic acid and zireoma. 

(KRS'J'EUn’E. Melaxiub QirAimATt-s. 

(Eratcdiic, Forchkammrr. 

Primary form.^ a right square prism. Secondary form^ the 
primary with the angles and edges replaced ; a : 16^'. 

H.=G-5. G.=3 t)29. Lustre splendent.' Color brown. ^ 

r'omporitiVm, Titanate of zirconium fi8-965, .sihra !9*70«, lime 2-612, magnesia 2*047, 
protoxyd of iron 11.36, water 5-332=99*80, (Pogg. xxxv, 630J 

Ofls. It occurs in brilliant highly modified cryslaU at AreWdal, Norw^ nnij is com¬ 
monly found upon crystald of pyroxene. Thissjx-cifs wa.s discovered by rorclihaiDincr, 
and named in honor of CErsted. 

* mosandrite. 

• £r<tTiiaRa,JabrnHb. xxl, 178. * . 

Plat prisms. Also massive and fibrous. Cleavage in one direc¬ 
tion distinct, in others indistinct. 
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H.=4. G.=2‘93—2*98. Lustre of cleavage face between vit¬ 
reous and greasy ; of other surfaces resinous. " Color dull reddish- 
brown. i^treak-’powder grayish-brown. Thin splinters translu¬ 
cent, and showing a bright red color by transmitted light. 

« • 

According to'Erdmaim it consjstB moRtly of silica, tllanic acid, and oxyd;; of cerium 
and lanthanum, together with some oxyd of manganese, lime, a little magnesia and pot¬ 
ash, and water. Beibre the blowpipe yields pure water, becomes brownish-yellow, and 
fuses easily with intumescence to ^ brownish-yellow shining pearl. With Ixirax it dis¬ 
solves easuy and fonns an amethystine pearl, which becomes yellowish and colorless in 
the Ruction flame. 

Oaa. Occurs with albitc, titanic iron, and violet fluor-spar, at Lammanskarct in Swe¬ 
den. It'was namcd«by Erdinaifn, in honor of Mosandcr. ' . 

POLYMIGNITR. ^li<i.,\xius rrcta.vsli.ls. 

Beritiiniy K. V. Ac. H. 1H24, p. 338, Brewatcr’K Jour, iii, 329. Prismatic M<‘lanc'ore, .V. 

s 

.•rraary/om, a right rectangular prism. 
condary form : a : a=136“ 28', and 116° 22', m ^ 

e=l44° 53'. Cleavage in traces parallel to m " 
and M. The crystals arc generally slender and 
thin, and striated longitudinally. 

H.=:6*5. G,=4*77—4*85. LwA'frc submetal- 'I'f 

lie, but brilliant. Streak dariv-brown. Color 
black. Opaque. Fracture perfect couclioidal, 
presenting, like the surface, a brilliancy almost l!;|^ 
metallic. 

Composition^ according to BcTzclins, Titanic acid Ifr.l. zirconia, 14*11. peroxyd of iron, 
12*2, Uinc 4-2, sosquoxyd of manganese, 2 7, {wroxyd of cerium 6 0, yttria ll-j. Alone, 
the blowpipe produro.s no eflbct; with borax, it fltscs rrndily to a gl.iSs, colored by iron. 
The addition of more borax renders it opaque and orangc-colorcd. 

Obs., It occurs t Fn'dfriek.svam and JStaveam, in Norway.’ imbedded in fcldsp.ar and 
zircon-syenite. li-crystals ^omctimcs e.xcccd an inch in U-ngth. It has Ik'cu detected 
by Prof. C. II. Shepard at Hcvcrlv, Mass. ' 

It was named by Horzclius, in allusion to the tininbcr of substances that cuter into its 
composition, from toXC-^, many, und /nyritj, lo mix. 


VVtiHLERITE. Colvmrius Woni.yRi. 

Wulilerit, Seheerrr, Pogg. b\, 327,1843. 

In tabular crystals • form undetermined. Also granular. Clea¬ 
vage distinct in one direction. 

H.=6'5. G.=3*41. Lustre vitreou.s, inclining to resinous on a 
surfiice of fracture. Color light-yellow, wine-, honey-, and resin- 
yellow, brownish, grayish. Streak-powder^ yellowish-while. Trans¬ 
parent—subtranalucent. Fracture mote or less conchoidal— 
splintery. 

Coffinosrfwn, according to Schecrer, Silica 30-62, columbic tcid 14-47, zirconia l.*i-17, 
peroxyd of iron 2-12, protoxyd of manganese 1-55, lime 26-19, magnesia (1-40, soda 7-78, 
water Dissolves easily in strong muriatic acid, with a separation of the silica 

and c<2u9ibie acid. In a sirong heat, fuses to a yellowish glass. ^^’iUr Uic fluxes, gives the 
reactioa of manganese, iron, and silica. 

Ob 8. Wohlcnte occurs with elaxilitc in zircon-syenite, on the island of Langesund- 
fjords, near Brevig, in Norway. 
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PYROCHLORE. Columbiua octahedrub. 

•i 

Oetfthedral Titanium-Ore, .V. Pyrochlore, Brewet. Jour, vl, 358. Mleroilte, SkeMrd, SUK Am. Jour, 
xxvit, 361. xxxU, 338, zim, 116. 

Primary /orwi, *the r^ular octahedron. Secondary forms : 
figs. 9 and 17, Plate 1. Octahedral cleavage sometimes distinct, 
especially in the smaller crystals. 

H.=6—5*25. G.z=3-802, (Pyrochlore from Brevig,) Berzelius; 
4*32, (P. from Miask,) Rose; 4*203—4-221, (P.’from Fredericks- 
varn,) Hayes ; 5*48—5-5G2, (Microlite ffomjChesterfiel4,) Sliepard. 
Lttstre vitreous or resinous. Color pale honey-yellow, brow, diurk- 
reddish or blackish-brown. Subtransparent—opaque. Prdcture 
concholdal. 


Componition of Pyrochlore, accordinfr to Wohler, (Pogg. xlViU) 8o J and A. Hayes, 
(communicated to the author,) (Sill. Jour, xlri, p. 164,) 

PyroeMorf, Mlosk. Brevig. 


Columbic acid, 67’376 

Oxyds of cerium and thorium, 13'152 


Lime, 

Y ttria, 

Ptoloxyd of iron, 

Protoxyd of manganese, 

Sodium, 

lluorine, 

Water, 

Titanic acid, tin, and mag., 


10-9H4 
0-808 
1-285 
0-146 
3-930 
.3-233 
1-160 

tintlrifirmin^d 


67-021 
.‘il.'iD 
9-877 

Oxyd urani 4’GOl 
1-329 


Fredsrlcli^tm. 

" 53-10 
Titanic acidi 20^ 
19-45 


Peroxyd, 2*35 
1-6^8 Oxyd of uranl and ^ j.{,q 

-mang., lead and tin, ' 

- Volatile matter lost 

7-()59 at redne.sH, 
undetermined 


o-eo 


Jt)2 U74. W. 


97-797, W. 


97-U) 


A separate c.xamination for the alkaline and volatile constituents, gave Mr. Ilayca tlic 
following results, (Sill. Jour, xlvi, 165,) 


(Columbic acid, (with time and titanic acid,) .59-00 

fame, 16-73 

'riBtnic acid, 18-33 

Soda, 5-6.3 

Oxyd of iron and uranium, &.C., -70 

V'oiatjle matter, -HIWIOI-IO 


The microlite of Chchterfield, according to Shepard, (Sill. Jour, xxxii, 338,) and A. A. 
Ha\es, (Sill. Jour, xlvi, 162,) consists of 

Columbic acid, 7.5 70 79-60 

Lime, 14-«1 JO-87 

Peroxyd of iron, - 0*99 

Tungstic acid, yttna and \ Oxyd of uAmium j < 

prrjtoxyd ol uranium, ( and tnangunese, ^ 

Water, 2 04=100,8. Ix-ad, I 60, Tin, 0-70=2-3()=95*97, IJ. 

Mr. Ilaycs, who has lately examined, with tlir alwvc results, the foreign pyrodil^ and 
the microlue, considers this mineral essentially a r.olumhate of lime, titanic acid 
sometimes replacing part of the columbic. He detected but a trace of carHan in his anal* 
ysis of the Fredericksvam pyrochlore. 

Before the blowpipe it becomes pale brownish-yellow or lemon-yellow, tmt retains its 
lustre, and fuses with greAi difficulty. Pyrochlore is stated to form with borax a reddish- 
yellow transparent globule in the oxydating flami', which, on flaming, becomes opaqiie; 
with more of the borax, it becomes a white enamr I. With salt of phosphorus it diasolvea 
completely, Md At first, with some effervescence, fonning a glass which in the bUto flame 
is yellow while hot, but becomes grass-green on cooling. Microlite, ace(tfding to Siqpard, 
forms slowly a ccdorless tranapo^t globule, vrith borax. 



SCAPTINEA. 


435 


Ofta PyroeJdorf. occurs inbcddcd in syenite at Frcdericksvam and tiaurvi^ in Nor¬ 
way, associated wilh zircon, polymignite, and phosphate of yltria; also at Brevi^ with 
thorite, and at the Ilraengel^irjfc near Minsk in Sib(>ria. Mifroliie is associated with al- 
bitc, ipi^n and red tourniannes, uranitc, and cniumbitc, in the Chesterfield vein, Mass. 

Pyrochlore was so named by Berzelius, in allusion to its becoming yellowish-green under 
the blowpipe, from wp, fre.y and Wohler’s original analysis made it a 

tilonate instead of a coluinbatc, in which respect it appeared tcsdifTcr from the microlite of 
Pfq£ Sh^iard ; but the more recent analyses have removed this discrepancy. 

FERGUSONITE. Columbius iiKMiQUAnaATua 


i/atARgrr,^ln. Trans, x, S74. Pyramidal Molanc ore, JIf. 


Primary form^ a right square prism. Sec- 
en^ary formr o : 0=100° 28', e': e'=J 
M*: 31^ 

H.=5-5~r). G.=5'838, Allan ; 5*800, Tur¬ 
ner. LUstre externally dull, on the fracture 
brilliantly vitreous. Streak very pale brown. 
Color brownish-black; in thin scales it is pale 
liver-brown, or yeilowish-brown. Subtranslu- 
cent—opaque. Fracture perfect conchoidal. 

Compoiitiony according to M. Victor Hariwall, (K. V. Ac. 
H. 1828, p. 1C7,) 



Columbic acid, 
Yttria, 

Protoxyd of ceiium, 
Zirconia, 

Oxyd of tin, 

Oxyd of uranium, 
IVroxyd of iron, 


47-75 

41-91 

4 - 1)8 

302 

1-00 

0;»5 

O-ai-.DPfia 


It is infusible before the blowpipe, but loses its color; with borax it fu.sp.<J with difficulty, 
^d forms a glass, which is yellow while hot, with some interspersed wliite .'•pots of undi^ 
solved matter. With carbonate of soda it is dec.on)posed and fuses, leaving a reddish slag. 

Obs. It was d’.‘'overed by Giescckd, near Capt' Farewell, in (ircenland, disseminatt-d 
in quartz. It wra^ ' uuned in compliment to Robert Ferguson, FiSq., of Uailh. 


YITRO-COLUMBITE. Columbhib Bkbzk/.ii. 

Yuro-Tantnilie. 'I’antnle Oxi(!6 Yttrifure, H- Oiwoiumbatc of Yttria, Tri9Coliiinbat< and Tetra* 
rolumbote of Yuiin, Thomaan. 

There are three varieties of this species ; the blacky the yellow, 
and the brown or dark yttro-columbite. 

The-WflcAr exhibit^ indistinct traces of crystallization. H.=5-5, 
G.=6'395. Lustre ' submetallic. Streak gray. Color black. 
Opaque. 

Tlje yellow never exhibits a crystalline form, but occurs in 1am- 
in*e in tha.*fi^res of feldspar. H.=6. G.=:5*882, Ekeberg. Lus¬ 
tre resinous on the surface, vitreous in the fracture, ^ireak white. 
Color yellowish-brown—greenish. ‘ Opaque. ) 

The brown occurs with the yellow, in thin plates, or rarely 
grains, presenting no trace of crystallization. H.=4-5—5. Lustre 
vitr^VS, inclining to resinous. Streak white. Color black, with 
a .very light .shade of brown, slightly yellow 'when in thin plates by 
transmitted light. 
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Composition, according; to Bor/.flius, (Afhand. jv, 526H, 272,) 


Colnmbic ucid, 
Yttriii, 

'I’unustic acid, 
Lime, 

Fcroxyd of iron, 
O.wd of uranium. 


mark. 

V« Mou*. 

Brown. 

57*00 

()0l2t 

51-815 

20*2."» 

29*780 

38*515 

8*2."i With tin, 

lOU 

Witli tin, 2*592 

fv05 

0*500 

3*260 

,3*50 ^ 

I'lo.'i 

0*555 


0-.»0=95-7.> C G2-JC-.99-225 I-l 11=97-848 


E.irh of tllc•^c vuriotifs is infu-<il>U* alone before Ihe blowjiipe, but they decrepitate and 
assume a licjlit color. l*hc black variety froths, tfnd fuses with carbonate of.soua. TTiey 
dissolve in Ixjrax, but are not acted u|>on by adds. ‘ • 

^ Ob 8. These varieties of yttro-cohunbite occur in Sweden at Ytterby,’m, red feldspar, 
and nt Broddbn and Kinbo, near Fahlun, imbedded in ijuarfz and ulbite, and -associated 
with garnet, mica, and the pyrophysolile variety of topaz. We arc indebted to BeocUus 
for the discovery and description of iIk in. • 


EUXEMTK. (* 01.1 MBn s Kkiuiaui. 

Srhurrr, I'ogg 1, 1411. 

I 

Massive, witliont any traces of cleavag-e. 

Scratches thorite. G.—i-GO. Lustre inotaNic.greasy. Streak- 
powder recklish-brnwiD Color brownish-black; in thin spjinters 
Jias a recUish-brown translucence, lighter than the streak. Frac¬ 
ture snbcouchoidal. 

i'omposxtion, .lecnrdm'^ lo Sclicorcr, 

(‘oliimbic ju-id with -omr litnn'c acid) titanic acid 7’l)4.vttria 25*09, protoxyil 
of iir.vniiiTn b*3 1. piotoxvd oi e< rmiu 2*l''.o\vd of lanthanum 0*96, liihc 2'47, magnesia 
0-29. wafer 3')'. — 

Infu«il>Ic. Willi lv)i.!x in tbe oT^^Ilflor^ flinn* it brconi'-s vcHow or browni.sh-vellow, 
and the color )•> the -.anic .iftcr «*fM'iinif: and hv flaiiiinif, it I'orms a villowisli enamel. 
I'lic color is but lifiN ^•h.ln^^^^l ui tin iidiiction flame. With .salt of pho'-phorus it dis¬ 
solves in the o.vyd.ition il uiie, loniiitii' -i vllow |>(‘drl, w liu’h on i*o<j]iug be rsimes I’olorlce^. 

Oijs. Kiixeiiitc comes liom .loNfer in .\oiway, where it was obtained hy Prof. Keilhau. 
ft wa.s named l>\ .Scluercr from nitvos, « xtran^er, in allusion to the rarity of ite occur¬ 
rence. It re.*<'mble4 yftro-roliinihitc, but ditll*rs in .s{h*cLHc gravity, and in containing 
titanic acid, cerium, and laniluuium, and also water 


COf.r MIJl'i’E. Cot.l'MDri's RK<.'TA\orrxH. 

Totin’iiiu ore, ./. ninl .V. 'i'aniaiit of tA« fftrtnaHS- Tantale Oxfdc, ff. C'oluiobite, 

//oh Kill. 


Primary /«/'/«, u right rectangular prism. Secondary forms: 

1. * 





Haddam, Conn. 


2 . 


, 1 

i'r 

1 
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.1 

1 

1 I 

St - 

1 
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1 


A 

• 





f 

' Middletown, Conn. 
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M : c=140° 20', M : c=129'" 40', m : #^157° 29', m : c=158®- 6', m : c 
=112° 3]', P ; e=t60° 34', P : fell9° 40', m : e=109° 26', m : 
160° 20', P : a=126° 2', a : a (over 6')=102° 68', a: c=^l43° 58', 
P : 6'=136° 36', 6': 5'=160° 17', a ; 6'=;156o 20^', 6'; ^=133° 24', 
P:6"=119° 13', 6":6''(overe)=160o 20', e:6"=170° 14^'. The 
following angles were obtained by Brooke with the common go¬ 
niometer, from a specimen supposed to have been found at Boden- 
mais in Bavaria : m : 5=153°^ O', m : t^ll4° 30', P : c=^120°, P ; 5'= 
136°'30'. Dr. Torrey found the angle m ; e, of a crystal (fig.i) 
from Saddam (Ann. New York Lyc. i, 89) to equal 157°, and m : e 
5=129^ 60'. Cleavage parallel with m and m rather distinct; the 
former the more so ; parallel with P indistinct. Occurs also mas¬ 
sive ; structure granular. 

H.=5-i-6. G.=5'9—6*1, 5*948 from Iladdum. Tjustre suj)me- 
tallic. dark brown, slightly reddish ; brownish black; a 

little shining. Color iron-black, 'brownish-black, grayish-black. 
Opaque. Fracture subconchoidal, uneven. Brittle. 


'Compoaitiont according to Borkowaky, Voge l, and'riioinson. 


Columbic arcid, 

Dudenmais. 

740 

BodcDiftaiii. 

7.> 

Middletown, Conn. 
73 90 

Uodenmaia. 

79-05 

Protox. iron, 

20-0 

17 

]5't).5 

1400 

Pjrotox. inangancso. 

, 4*6 

5 

8-00 

7*55 

Oxyd of tin, 

0’4 

1 

— 

0-50 

Water, 

— 

— 

0-3.5 

0-05 


29 0, B. 

98, V. 

97-90, T. 

101-75, T. 


Dr. Wollaston obtained from four grains of the original specimen in the British Museum, 
sent.out from Connecticut by fSov. WinUirop to Sir Hans Sloane, Colunibic acid 80| pro- 
tO]^d of iron 15, prdtoxyd of manganese 5—100. 

j(k;forc the bloN\" ipc alone, on cliarcoal, columbite is infusible. M'itli boras, in powder 
fusion-takes place •.lowly but perfectly. 

Obs. CoIumbiU'- of Bodenmais, Bavaria, and also of Rahenstcin, near Zweisel, in Bo¬ 
hemia, occurs in granite. In the United States it occurs both in fehlspathic and albitic 
granite. 

The occurrence of columbite in this country was first made known by Mr. Hatchett’s 
examination of a specimen, sent by (4ov. Wintlirop to Sir Hans Sloane, then President of 
the Royal Society, which was labelled as found at Neatneague. Dr. S. L. Mitchill stated 
(Med. Rc()n.l. vol. viii) that it was taken from a spring at New London, Conn. No local¬ 
ity has sint^c been detected at that place. But the rediscoviTy of it at Iladdam, first pub¬ 
lished by Dr. Tttrey, (SUlii|ttn’i Amcr. Jour, iv, 52,) has led to the belief, that the latter 
was its original locality. since been discoyered more abundantly near Middletown, 

Conn. 

At Haddam it occitrs In a granite vein, ostmated witli chiy'Soberyl, beiyl, and automo- 
Kte. hitich finer and larger crystals have liei^ afforded by the Middletown locality, where 
it oc(^l^ in a.jieldcpar i^uan^. The. aboyo 2, represents one of these crystals three 

quarters of . ^ hqK^'Iong; its tace 9 arc HD^l^flpUy brilliant for the use of the redecting 
gc^rnetcr. A'ei^stal from Uiis tocalhyhiNi|^.i»ten described by Professor Johnston, of 
uie We^oj^n Umtilffsityof Mid^ctovrihit^^SSRhnan's An^. Journal, xxx, .187,) which 
weighed, Mforc it vms bn^en, fobrti'cii pounds. Hie psjt'figuf^ weighed six pounds and 
twelve ounces avoirdupois, and wa.s about six inches in length uid bn'adth. It exhibits 
the faces ji, m, c, c', c, v, and another imperfect ^ane, which appears to bq o'. Chester- 
fieldt liM afforded %o(ne fine cryst^s, assoeiated with blue and green tounnalines, 

ai^bsyli in granite;.also quite large and perfect c^talliQe individuals have been found 
at Acwwth, N. H., but the locality is now apparently exhho^ted. It has also bem observed 
at Beverly, Mass. 


66 
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rKRRO-TANTALITE. fsuroshb. 


Tantaiite..^ roluinbateof iron. THtuHa-tBtitaliio. KlmltnTnntalile. 



t 



1 


' ybrw, a rectangular prism. Secohda' 

ry form : m-: c=122^ 54'. m ; e"'r=rl52° 58', e'e' 
=1(37° 38', o' : o' (a(]jacent)=126°, o': 6' (over 
e")z=H2° StV, o' : o'(planes at opposite extremi¬ 
ties of the crysta])=91° 12', o" ro" (adjacent) = 
91° 59', o'" : tV":^73° 37'. -Also massive. 

G.-7-23G—7-903, Ekcherg. Lnsire 
nearly pure metallic. Color iron black. Streak 
reddish-brown. Opaque. Hritlle. 


Kiinilu. 


Comitosition, accordiHgf to IJerzeliuB anU'Nordcnskiold, 


Oiliimhir .iriil. 
Protoxyd ot irtin. 
Proto.wd of manj; 
Oxyd ol tni, 
Liiix-'. 

Sdica. 


Kimito. 

Tamt'la. 

Tamola. 


b.Ttiri 

. 83*44 

7-ii 

12*97 

13-75 

•, T-4 

1*60 

1*12 

()•« 

a-fel) 

trace 


l>'46 

boss, 1*69 

-r—-IKl, B 

0-72=*:102-.)0, 

B. 


^100, X. 


The Broddho eolombitr; coiit.iins a l.'ir-ri* pmijortion of tin, and has a specific gravity 
of 6-.). TJie following arc tlie roulls ot time analyses by Berzelius: 


(’nliinibic acid. 

66*(ili 

68-22 

66-:i-i.'i 

Oxyd of tin. 

S-U2 

8-26 

.<400 

Tungstic acid. 

.V78 

6-19 

0 12(1 

Oxyd of iron. 

10-64 

9-S8 

11-070 

Oxyd of niangane.se, 

10-20 

7-15 

6*600 

Lime. 

-==101-30 

t*l9^-109-.'>9 

1 •.'*00 Av 100*035 


flits. Ferro-tantalitc is confined mostly to albitic graniU-, and is iiS 4 all| aaaociaUtd 
mth ts-ryl. It occurs in Finland, both at Tamela and Kimito. In the Kiiuito tantalitc, 
part of the Iron is replaced by manganese. Near Harkasauri, ferro-tiintaSUe i.s assoctated 
>« nil rof. 1 - quartz and gigantolite, in albiiir granite. At Katiain it is ns.sorialed with Hthia 
run a, blaek lourniahne, and colorle.ss UtvI 


I'K A.N'UT-VN'rAIJTK. I'hamkkri v 

I raiiotantal. Q- Rtse- xWiil, ^ 

In flattened grains, occasionally with traces of crystallization, 
H.=5'5. G.=5-625. Lustre of'surface of fracture khining 
subraetallic. dark reddish-brown. Opaque. S. ’ 

Heated lightly in a glass tube, it deefepHates, disengages a little mcMtttM, and bi^n^ 
like gadoUnitc, becoming of-a brownish-black cblor. In the .plating itnieltaw 

theedgeatoa black glass, u On pjatina wire, with borax, thk pulyeiucd niinenufiues 
easily, and foi'ni.s in the inner flame a yellow glass, and in 1ha dmer a ycllowiah-grecn 
glass. , / ; »■ ' 

llie mincralis a coluhibate of tbe.protozyd oT unmiurn. * > 

Os& Uranotantalite occun ia reddish-brown feldspar, with crystallized aaclUrnttB, 'in 
the limen mountains, near I^iask in the Ural, 'llic largest pieces met with were efihe 
size of hazle-niits. * 
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P|1'CHBLENDK. Uuaxius amorphcb. 

UncleavablcUranium-Ore, M. Uranlura-Orc, M. Uran-Oclire, P. Protoxvd of.Uronium, Pecherz 
Pcehuron, Mans- Uratie Oxyduli, U. ^ t • ' 

Massive and botnyoidal ; also in grains. 

H.=5-5. G.r=6-468. /^M^/resubmetallic, ordull. *S'/rca/c black, 
a little shining. Polar grayish, brownish, or velvet-black. Opaque. 
PrActurc conciioidnl, uneveni 

• (Jompasition, uctonlinjf to Klaproth, (Dfit. ii, 221.) Proto.xyd of uianium f-G-5, protoxyd 
of iron 2*5. silica .'>'0, sulplmn-t of ]o:ui G'O. 

WohIcT and Svujihrrfr luvc lately found vanadium In tins oif. R.imiiu-lslKTt; ohtaiiied 
for the roijnwsition of a s|«!eiiiu-n from the •*'I aiuie” mine. Joarhim.'l.ihU I’roloxyd of 
nraniuiii 7‘J'14H, silica 5'.‘l()l, lead (i•204, iron *l’03.'l, lime 2-80H, matfnesia 0‘i.'»7, ar»enic 
1*126, bismuth with traces of lead and copper (KUH, water 0 3H2:L^9Jl-0a7. 'J’hc silica ho 
supposed to be united with tin- lime and protoxyd of iron, as in yenite. found no traces 
of vanadium.- 

Alone, before the blowpipe, it is infu.sible : but with boraz it melts to a ‘jray scoria. In 
the state of powder, it dissolves slowly in mine acid, cvolvinir the red fumes ol uuruus 
acid., ft is not attractable by the magliU. 

Ohs. Pitchblende accompanies various on .< of silver and lead ,it .lohaiin^reorjren.-tadt. 
Maricnbcrg, and Schneeberg in Saxony, at .Iouehuu.'<thal and Pr/.ibram ni Bohemia, and 
at Retxbanyu in Hungary. It is associated with nranite in .some of the ('ornisli mines 

it is employed in pprce.Iain paintint;, atlbrding an orange-color in the enamt-liii^ tire, and 
a black one in that in which the porcelain is baked. 


WOi.FRAM. WftLFfMM/l H RKC'I'.^Nor M K 


rdunattc Schcclliun ■On', Jl/. Tungstate nf Iron. Tungstate of Iron and >r:tncauosi'. Schrel.iie »i 
Iron aad'Honganese. r^clireiln Ferruidsd, H. 

Primary hrm, a rectangular prism,. Sec- 
ondary '/orm : ef : e'=101® 6', * o : e .(over the <• 

apex)=125°^ty, o ; e (over the apexl^OO'^ 12^ 

Cleavage 'jwffcct parallel with m. ComjiOMnd. 
crystals : composition parallel to ivl; other twins f- 
occur ill which composition takes place parallel i 
to c, or is of the second kind. Imperfect enjs- \ 
talHzations : structure'irregular lamellar; also '' 
coarse divergent columnar; granular—particles 
strongly coherent.— Pseudomorphs imitative of tungstate of lime. 

H.=35—6'5. G.=7*l—7*4. , Lustre submetallic. Streak dark 
reddiJh-brown. Color dark grayish or brownish-black. Opaque. 

QompwitiSiif According to Bcrzellua, (Affaiuui. iv, 301,) Vauquelm, (.\nn. of Phil., 2J 




Tungstic acid, 
Protosyd of iron, 
Pnitom of mang. 

saiM, 


• < 

» • 

Chwiteloiip**. 

EbRnfriedeivdorr. C .-r7-fi» 

'/intnvnld 

• • 


G.=:: nil 

74-fl6fi 

7.3-I5I 

75*S0 T(H)ii 

7.7 till 


20*745 

19*24 loa-i 

Ihi'.l 

5*640 

5*744 

• -4*97 5*67 

14*JS3 

o 

o 

• —r* 

’ - 


100*000,13. 

100*000, 

V. 100*00, s. 100*00, s. 

100*00, s. 
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Wohler slates that wolfram contains oxyd of tungsten, instead of tungstic acid.* 

It decrepitates befoiv the blowpipe, andrnedtsatahigh tempepyt^ to a globule, whoM 
suriuce is rovert'd vj^h crystals, having a metallic lustre. Wim borax it forms a gro^ 
brad. With suit Qyfnbf^^orus it fuses .to n clear globule, of a deep red color. 

Obs. associated with tin ores ; also with galena, in veins traversing 

gray-wackc; alao'ih *'qUBHi, with ^ative bismuth, tungstate of lime/pyrites, galena, 
blende, &c. 

It occurs at Cornwall, much to the detriment of tlie tin ores ; in fine crystals at Schlack- 
onwald, Zinnwuld, Ehreuihedersdorf; also at LuDoges, in France, and on the island jof 
Rona, one of the Hebrides. ’*i ' 

In Uic United States it occurs at Lane’s mine, Monroe, Conn.,, in qudrtz, associated 
with.patire bismutli, and tltc other minerals above mentioned. Fseiidontorphs, of the form 
of tungstate of lime, are often obscr\'ed ut this locality. It has also been mot-with in 
small quantities in 'IVumbull, Conn., at the topaz vein; also massive .and in crystals on 
Catndagefurm, luar Blue Ilill, Me. 

IIAUSMANNITE. Manowi-p acrotomi s. 

PTralhidal Mani;aneK<' Or(*, .v. lllurk ore, .7. Hlark Mai. ;aneatc. Red Ozyd ut 

.MuiiganeiH;. Kluurigi-r Scinviirz iiruuii»a'tii,//am. MaiigBi>vM-0\\di’ Mvdrat.,//. 

Primartj form ^ it square oclaliedron. Secondary form: fiff. 
o?, PI. I; a : 105 25'', a : a (in different pyramids) =117® 54', a': 

a'--130'^ .5(3'. rather perfect parallel to the base of the 

octahedron. Componud crystals: somewhdt similar to figure 
120 ; the same kind of composition sometimes takes place between 
four individuals. Imperfect crystallizatioJis : structure granular, 
particles strongly coherent. 

II.-5—5-5. G.=4*722. Lustre submetallic. ASVre«/i*chcsiiut- 

hrown. Color brownish-black. Opaque. Fracture uiwven. 

(Jomjmition, according to 'rumir, (E<lmh. Trans, xi,) Red oxyd of manganisc 
oxyiff n 0*31.), water O’-l'k), baryta od 11, silica 0’337s=100. 

Ill flip oxydating fiaine of liic blowpipe it affords an amethystine globule. Pissulves in 
htat'-'il Junriiitic ufid, with the odor of chlorine. 

Oi;s It occurs with porphyry, in other manganese ores, in fine crvstals,near llmenauin 
Tliuringi. 1 , and ut Franiont in Alsatia. It has been observed at I/soanon, Penn. 


BRAUXITE. Manoanuh peritomcr. 


lirachyijjKjijt .Maiuranuiio-Orc, M- Anhydroui Seiqui-oxideof Man('aiie9e, Thovi> 

Primary forniy a square octahedron of nearly the dimensions of 
the regular octahedron ; A : A=1U1P^ 53'. Secondary form ^sim¬ 
ilar to the last species. Occurs also'inassive.* 

H.=6—0*5. G.=4*81S. Lustre submetallic. iS'frpa/r and co/or 
dark, brownish-black. T^Vacfi/rq uneven. Brittle. • *. 

, 

Comptmtiori, accoulmg to Turner, (EJdlub. Trans, xi,) IVoloxyd df n^gancse 86 01, 
water (J-Odfl, baryta 2*260, (and a trace of silica. It d/ffi^es ia mvifttlc 
acid, leaving a siliciou.s rcsitluc, * ■ * . ^ ’ 

Obs. It occurs both cqy.stalUzcd and masSive, in veins tnyersing porphyry at Odhren- 

« SebaffgotflCh infers from bis analysis that there ore three distinct comnotinds of tungstate of Iron and 
niaiiganew, incladSd under the naoie of wolfram. The I'haoteiuiipe variety may povkbtjr be tdaptlcnl 
With lhat from Ehreiifnedersdorf; but the ZInnwald Wolfram Is obviouxty disttnet 
ai.id U> base in the wolfram fronSbrenfrlvdendorfaed Zinnwald is ns.^tn 5; but in tbeformSr. (b««'are 
4 parts of luitfitaie of Iron to 1 of-Mai^rfOte of niabpnnrac; nnd In liie I:ii u r, three of ttie one to {iso of tlie 
other. A wolfram from MoiiU; VfdeOfBp.gr.=.7-.M4; gave Uu; boinuresult as lhat frum Bhitufrledendoff. 
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stock, near Ilraenau, at EH^sburg, and clsewhcr^, in Thuiingia; also with red epidotc, at 
St. Marcel, in piedmont-?nua species was named in honor of Mr. Braun, of Gotha. 

a # 


- . 1 PSILOMELANE. Manoanub informib. 

Undeavablc Maniineie-Ore. M.. Compact and^brouB Manganese Ore. BliSjclli^atife. Compact 
fJray Oxyd of Manganese. Btack Iron Ore PBliomelanlu:. VchwHrzeB>cni!elb, W. Fasriger and 
Dkliier Bchwarzbrauiislelu, Haus- Schwarz-Manganerit, J.. Mungauese Oxide Hydrate Con- 


cretionod, H. 


Crystalline form ha^ not observed. Occurs massive and 
botryoidal. 

H.=5—6. G.==4—4'328. Lustre siibmetallic. Streak reddish, 
brewnish-black,-shining. Color black, passing into dark steel- 
gray. Opaque. Praclure not observable. 


ComfontifHiy according to Turner, (Edinb. Trati.a. xi,) Red oxyd of manganese ()9-79.5, 
ri.xygen 7*364, baryta 16*365, t-ilica 0-260, w atcr 6*216= 100. A sjHxiinen ffr^m Hoiliaj^en 
atlordcd RainmeU)>crg. (Pogg. liv, .551, 1841,) Proloxyd ol manganese J)-50, superoxyd of 
iimtigancBC 81*01, potash .TO l, oxyd of copper 0-96, water 3-.‘J!)--y?93, with traces of 
liiiie, Boda, itiagncsia, and silica. 

It gives k violet color to'borux, and is compb-tely soluble in muriatic acid, excepting a 
Miiall quantity of silica. 

On». riTiis is one of the most generally, diffused ores of manganese. Tt frequently oc- 
nirs in alternating layers of difR-rcnt thickness, with pyrolusite. It oexurs in liolrjoidal 
ami stalactitic shapes, in Devonahiic and (’oriiwall; at llfeld, in the Hartz; alj>o in 
Hesse, ^xony, &c. 

This species occurs also in mammillary and Isitryoidal masses, at Ghlttcnden, Vt. 

The nawir jisiloiiH’liuie is derived fnun xwi.ith fir ntiJcefl, lu'Xai, Ithirk. ami was 

niven it on acemjnt of its smooth botrvoidal lornis and blai’k cobir. ’J’he i/iaitf{aiuse 
oxide noir harytijin\ I’rmn Uomaneehe, lias ti fiotiieuli.it liighi-r spcciluj gravity, but in 
other respects n semblfs this speeios. 

• CUPREOUS MANGANESE. Masoashs cithifehus. 

Kuprermangantfz of the aermant. 

Massive, in small reniform and botryoidal groups. 

H.=l'6. ^;G.—3*15—3*26. Lustre resinous. Streak ddifi color 
bluish-black,’ Opaque. 

CompQBition, according to £>ainpadius, Black oXyd of manganese 82, brown oxyd of 
rnpper 1.3*50, sibea 2. A cuprertns manganese from Scblackonwald afforded Kerston, 
(.Schweig. Ixvi, 3,) 

Peroxvd of Jiiangancsc 74*10, oxyd of copper 4*80, peroxyd of inm 0-12, gvpsum 1*05, 
silica0*30, water50*10^100*47. , 

Another from Kninsford mfhr SaalOcId, afforded l^inmelsberg, ^Pogg. liv, 547, 1841,) 

Superoxyd of manganese 55*00, protoxyd of rrfWgancse. 5*00. oxyd of copjwr 14*67, 
lime 2*95, barytal-fU, pnUoxyd of cobalt 0*49, magnesia 0-69, pota^. 0*52, water 13*65. 
. the blowpijH? it becomes brown, but does pot fuse; to lx>rax and salt of phosphorus 

it conflpMi|iicali^;anicthyBtinc and green ex>lor8, and the other chardcterislic indic;itions of 
co^r and in^||knoBe. 

Qaia This'rm'mitieral occurs in tlio tin mines of Schlaekemvald in Bohemia; It 
distinguished by Broithaupt and Lompadios. 

,r^'. . e 

' MANGANITE,. Mangani’s RiioMnicrs. 

PdimMoldal ManftaiiescOr^. .v. Ofay Monptneae-Ore. Gray Oxide of Manganese. Ifjdrous Soe- 
quloXf^oT MapguiQBC,.7A0m, Gta&cr Bruunsuda,, H'. MangoiteseOiydS, .V. 

Primary form^ a right rhombic prism ; K : M=09° 4(y. Sec- 
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ondary form and twin crystal, fig. 15, PI. Ill; in this crystal com¬ 
position is of the third kind, and has been eflfected parallel to the 
plane a on the;^ciitc solid angle. Other twins occur, compose^ of 
two individuals united by their acute lateral edges. Crystals'lon¬ 
gitudinally slrinted* Im-j^erfect crystallizations : structure colum¬ 
nar ; also granular. 

U.i=:4—1*5. (t.=4-3—4-4. Lustre submetallic. Streak red¬ 
dish-brown, sometimes nearly black. Color dark st^el-black—iron- 
black. Opaque ; minute splinters cleaved off sometimes exhibit a 
brown color by transmitted light, when ex))nscd to the direct light 
of the sun. P^'acture uneven. 

i-umposition, afcorilin '4 lo Tiinirr Kdinl) Tr.n)>«. jiml (,'mi tiu. (Schwrlij. xx\i. 

Red oxvd of nianerimrsi', H(i ^ H7't 

Oxvjft’i), .305 

WJhr, lO-lD-.lOO, T. Or>=100, G. 

Brf(»rc the blowpipe alone it w infusible; with liorax it yields^ violet-Wue globule. In- 
snhiblc in nitric acid: in muriulic acid it gives olf chlorine aud dissolvcti vrithcnit a refiidue 

Obs. It occurs in veins traversing porphjTy, iissociatcd with calcareous' spar and 
heavy spar, at Ili'dd. in the Hart/.; also in Iteheiniu, Saxony, and Abcrdei'nshire. Tin 
gray oxyd from L'ndcnaes, in West Gothland, unalyxed b}' Arived.son, is a similar eoin- 
pound. 

it is important in the inanufaeture of glassy and in bleacliing operations. • 


PYIlOI.l'Sri'K. ,M.vxi.\Nrs i'kism^tk i s. 

4 

Prismatir .Mangnnc'ic Ore. .tf. Oray <>re of .Haiigaiie^^e. Wad .^lllly<trn•t^ Itniovide of 
Turner- (•raubrauii'-tclner/. • 


Primary form, a right rhombic prism ; M : 
/ ' ''J>. 93^ 4(y. Secondary form: M : €=136'^ 

* ■ . ^ ^ T ; 5(y, M : cr=133° 10'. Cleavage parallel to M 

1^1 and e, c. Imperfect crystallizations: struc- 
I I M ture columnar—often divergent; also granular ; 

i frequently in reniform coals; often soils when 

” ” massive. 

II.=2—2-5. G.-4-819, Turner; 4*97 when pure. Lustre me¬ 

tallic. #SV/*eoA'black. C'o/o?-iron-black, sometimes bluish. Opaque. 
Rather sectile. 


CompOHition, according to Turner (Edinb. Trans. 1828) and Thomson, (^iii. i,'5030 


Red oxyd of mangane.'ie. 

H4-0.5 

H.5-02 

Oxygen, 

n-7H 

1 l-(i0 

Water, 

1-J3 

l-5« 

Baryta, 

05.3 

o-.w 

Silica, 

O-.")! 

0-66 


ft 97-99, Turn. 99-99, Turn. 


^eic«/ar cryaloia. 

J 99-243 


Perox. iron, fl-KIO . 

0-840 • 

100-213, Th. 


With borax it affords an amethystine globule: lienled in a mittr.-ts.s, it yields no water. 

Obh. This ore is extensively worked at Eig<■r^bu^g. lliir.iiau, and other places in 
'Phuriiigia ; also at Vordehrena^f near .Mahrisb-Triibnu, hi Moravia, which^tlace annu¬ 
ally a0bnis maiw hundred tofis^<>f tliis ore. At each of thcM: plae.oH it is associatetl with 
psUomclnnite. The finest crystals occur at SJihiinniel and Oslerfrcude, near Johutm- 
gcorgensladt, and at flirscJiberg, in Westphalia- 
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(u the United Sates it occurs, associated with psilomelunc, abundantly in different 
parts of Vermont, at Beiu^gton, Monkton, Oiittenden, &c., botli crystallized similar to 
the above tigure, and massive. • It is found at Conway, Mass., in a vein of quartz; also 
at Ffunffeld and West Slockbridgc, Mass.; at Winchester, N. H.at Salisbury and 
Kent," Conn., forming vclvct-liko coatings on brown iron ore. 

Pyrolpsite parts with its oxygon at a red lieat, and is c^ptensivcl^ employed for discharge 
mg tlie brown' and green tints of glass. It hence received its name from -nvp^ Jire, and 
Adoi, to toaohf and for the same reason is whimsically entitled by the French, le savon de 
verriers. It is easily distinguished from psilomelanc by its inferior hardness. 

HETEROCLIN. 

< • Hcivrokliii, Itrntkaupt. Eortinofft xUx, l:M4- 

Primary fonn^ an oblique rlionibic prism; M : M-128^ 16'. 
Secondaiyx^ the prism with the acute lateral edges truncated, two of 
the terminal edge^ replaced, (M : e=151^ 37',) and one of the front 
solid angles, (a ; e—109“^ 36'.?) Cleavage in one direction not 
very distinct. Occurs also massive. 

H,=6. G.r=4'652, E. Lustre submetallic. Streak black, in¬ 
clining to brown. Color iron-black, inclining a little to steel-gray. 
/Vaefure uneven to small conchoidal. 

('mnposition, according to Evreinoft’, 

Silica, 10-30 

Puroxyd of manganese, So-SG 
Pero.\. imn, 3*72 

Tiime, 0-G2 

Potash, * 0-44-= 100 04 

Jlcfore till* bluwjiipo acts like the peroxyd of manganese. 

The species occurs at iSt Marcel ip Piedmont, mixed with niangancsian epidote and 
fjintKz.. It was first instituted by Breithaupt, uid named from trcfioxXri'iif, in allusion to 
Its oblique form of c** stallization. 

UcrzeliuB obtained for a'mangancse ore from I^edmont, Silica 15*17. jicroxyd of man- 
g.iiicse 76*60, |Kitx^d of iron 4*14, alumina 2*80ss97*91. 

I'hc Marceline of Bcudant, which has a somewhat similar composition, is considered 

iiiechanica) mixture of Hraimite in minute crystals with some earthy silicate of man- 
gaiicsc;^ .'malysi’4 aflhrdcd .Silica 15*4, protoxyd of manganese 70*7, pemxyd of iron 1*0, 
•iltiiiiina 1*0, oxygen tM. quartz 2*8=597*0. 


10*02 

6.'>*8B 

3-0.'i 

060 

0*44^99*99 . 


KAR'I’ItY COB.4I/I'. .MaNUANr*> t'osAi.rii-'KKC!^ 

t " 

Kartliy Cobalt, P. ErUkobold, /F. Sehwarzer Erdkoba)l> Jlaid. t'obalt Oxide Xoii, H. 

\ 

Massive botryoidal, earthy and granular. 

Soft. G.=2-24. Lustre somewhat resinous. Streak -shining. 
Color bluish and. brownish-black. Opaque. Sectile. 

Campotdiiony according to Bammelsberg, (Pogg. Hv, pt 553, 1841,) Protoxyd of man¬ 
ganese 40*05, protoxyd of cobalt 99*45, oxyd of copper 4*35, poro^Vd of iron 4-56, baryta 
0 r>0, potash 0*S7, oxygen 9*47, water 21*24=:99‘1)9. 

Oaa Before the blowpipe^! emits the odor of orschic, but docs not fuse. It colors glass 
of boM blue. The yellow variety is a mixture of hydrous arsenates of iron, cobalt, and 
lime, and results from the decomposition of white coMt . ' : . 

It occurs in sandstone, associated with lead and wppssty at Aldcriy Edge, in Cheshire ; 
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with grern malachite at Nertschin^k in Siberia ; with aeverd 8{^iea of oobalt pyritca at 
Reichclsdorf In Hesse, and Saal£eld in 'niiiringia. • 

It is employed iu the manufacture nf sniiilt. . 

Its brilliantly ahining streak is an important peculiarity, and.iiiuy assist ia.distutj^ish- 
ing it> 

• « 

{ WAD, Mang.vm’s TEaREXus. , 


Earthy Manganosti. 


Bog Manganese. .^Gmroililc', Berlkier^ 


Mangannehautn. 


In reniform, botryoidal, and arborescent shapesj and in froth-Iikc 
coatings on other minerals; also massive. 

H.~0-5. G.-3'7. dull, earthy. Streak and color brown 

or black. Opaque. Fracture earthy. Very sectilc. Soils. 


CompneitioiXt according to Klaproth, (IK it. iii, '111,) Oxyd of manganese 6S, oxyd of iron 
6-5, water 17*5,. carbon MJ, Baryta 1*0, and .silica H 0. 

Beck ha« analyzed j«evernl varieties of wad from New York, end found them to vary 
much in composition. The lollowmg are some of his resuli.;, (Min. N. Y. p. 55*;).‘ 





CananQ. 

KecMvilte 

Pcro.vyjl ol' mangane-ic, 

U 


,51 lot» 

33*40 

Pcm.tyd of iron. 

1GT.'» 


24j0 

‘ 34-10 

Earthy mutter, 

3*2.-» 


4*50 

b*75 

Water. 

1 l-.iO 


20*50 

24*00 


Healed 111 tin malr.is.s it gives oiT much water. Berzelius considers it a hydrate of man- 
gjiuo'.f. Hived with linseed oil it undergoes spontaneous combustion.* 

OiW. ()»i aceoiinl of the poiou.s nature of this mineral, it ujipcar.s to 1 h? very light when 
held in the hand; but on iniiiUTsing it in water it imbibi'.s water rapidly, and gives the 
above specific gravity. This spr-eir-s has been found principally in the manganese pits, 
near Kxetcr.in Devonshire, (Mrnwull, tlie Hartz^ and Biedmoiit. It is .suppoHcd to be tin 
colnriiig ingredient oi the common dendiitic dc]incution.H upon limestone, steatite, and 
other substances. 

Earthy manganese is abundant in the counties of Columbia and Dutclics^, N. Y.. at 
Austcriitz, Canaan Centre and elsewhere, where it occurs as a marsh deposit, attd ‘acconl- 
iiig to Mather has proeooded from the deeDm]M)sition of brown spar. There are large 
depi^isiis of this br>g manganese at Blue Hill Bay, Dover, and other places in Maine, and 
in ihf’.sn regions, it may have boeri formed by the decomposition of the black oxyd of man¬ 
ganese. whii'h occurs m the vicinity. 

The Groioilde of Bcrtliicr occurs in rounded pieces in sand and clay at Gromi, Cautcni, 
and V»;r,dcs.so.s in f'rniici:. Color biownish-black. Lustre dull, subinrluUiu. Strea/c 
light-rhocolrife. It disvjlvi i slowly in concentrated snlphurie acid, niid colors the acid a 
fine violrt-rid. By Ignition it lose*, 2-f jHif c«*nt. of its weight in water and oXygon, with¬ 
out ehanging if.i lorm, but acquires a rendiah color. 

VARVAfTTE. , ^ 


Occurs in thin plates and fibre.s, often radiafing; cryalallinc form not distinguishable. 
H.sz-2 fi—.3. G,—4*(i23. Lustre submetallic. iS'ZreaA: black. Color steal*gniy, 
ircm-black. Opaque. 

Composiiirtv, according to Mr R. Phillip.s, ProUixyd of iimiiganc.so 8M2, oxygen 13*4H, 
waU:r .V4ft. 

Ons. It occurs in the county of Warwick, whence the name Vorracite. It htf also 
been observed in the Hfitz. * * 

• f 

NEWKIRKITE. 

4 $1 • % 

. Oeenrs in^sJnsU needles, mder the minrMnopn apparently rectanniar prisms. 

. —3*5. .G.^3'894r X«str« metallic splenOMt C^/er a brilliantWck. Opaque. 

Rather sectUc. 
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Cmnpotition, according to W. Muir, Deuto^d of mang^ese 56*30, pero^d of iron 
40*35, wi^ 6*70spl03.;^ _ ' 

Om. It occurs fomi^ a coating on red HemaUte,* at Newkirchen in Alaacc, and was 
nam^ by 1%uoi:nson froiti its locality. 


CHROMIC IRON. SlOERUS (^OMIFFI^UB. * 

Octahedral Chrome Ore, JIf- Chromate of Iron. Chromlron Ore. Chrotnelsenateln. Eisenchroni. 
Fcr Oliroiualu. 

« 

Primary form^ the re^ilaf octahedron. Secondary form: fig. 
9, PI. I, from Hoboken, N. J., and Bare Hills, near Baltimore. Oc¬ 
curs usually massive—structure granular—particles strongly cohe¬ 
rent. 

H=5*5. G.—4*321 of crystals,.Thomson j 4*498, a variety from 
Stiria. Lvstre submetallic. Streak brown. Color between iron- 

black and* brownish-black. Opaque. Fracture uneven. Brittle. 

• 

Qompention^ according to Klaproth, (Beit iv, 132,) Thomson, (Min. i, 482,) and 
Abich, (Pogg. xxiii, 335.) 

Green oj^d of chromium, 

Piotoxyd of iron, 

• Alumina, ' * 

Water, * (Loss by heal 
Silica, 

^Vhite substance undetermined, 



Baltimore. 


55*5 

52*95 

60 04 

330 

29-24 

20*13 

6*0 

12-22 

11*85 

) 24) . 

0*70 

- 

20 

trace 


— 

3*09 Magnesia 

, 7-45 

98-5, Klap. 

98*20, Thom. 

99*47 


It is intvsible alone before the Uowpipe. With borax it fuses with difficulty, but com- 
)>letely, to a beautiful green globule. In small fragments it is attracted by' the magnet. 

Oaa Chromic iron occurs only in serpentine rocks, forming vein's^ or in imbedded 
nftissos. It assists in giving the variegated color to verd-antique marble. 

It occurs in the Gulsen mountains, near Kraubat in Styria; also in the islands of Unst 
and Fotlar in Shetland; in the Department.du Vor in Frwee, Silesia, Bohemia, 

At Baltimore, Md., in tiie Bare Hills, it occurs in laige quantities in veins or masses in 
so^ntind; also in '.fontgomcry county, six miles nortli of'the Potomac; at Cooptown, 
Harford GD.,*and in the north part of Cecil Co., Md. It occurs both massive and in ciys- 
tals at Hoboken, N. J., imlicdded in seimntine and dedomite; also at Milford and West 
n.*ivcn. Conn.; also in large masses in the southwestern part of the town of New Fane, 
Vt.f and Chester and Blanford, Mass. 

'riiis ore aflbrds the oxyd of chrome, which, both alone and in combination with the 
oxyda* of other metals, is extensively used in oil-painting, dyeing, and in coloring porcelain. 


CROCIDOLITE. Sidbrus fidrosi-s. 


4 

Krokldolltc, /faMsmana. IJlue AibesUu. Blue Iron Stone, Blauelscnstcln, Klaproth. 

Fibrous—fibres long but y&ty minute and easily separable ; also 
massive.. 

H.=4. G.=3-2—3-265. iS^freaA;>and coZorJavender-blue or leek- 
green. Opaque. Fibres somewhat clastic. 

Compohition. according to Stromeyer and HaUsmann, (Pb^. xxiii, 156,) 


Silica, 

50*81 

51*64 

Protoxyd of iron,. 

33*88 . 

34*38 

Peroxyd of manganese. 
Magnesia, • 

0*17 

2*32 

0*02 

2*64 

lime, 

Soda, 

.04)2. 

,04)5 

74)3 

, 7*Jl 

Water, 

5-58=99*81 

4*01^1 


57 
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Will'll liL'iifril to rcdiu'sitif it tncUs easily to a black shininb opaque, and somewhat 
trolhr ^lass. which is attractable by the magnet. Hio single j^ms readily fuse,in the 
thime of u spirit lamp. -With borax it forms a green tran8]^rdnjt^Dead,>which, 1^ ^ding 
ealt|M'tre, is changed to brown. • > . t *’• 

Ons. It occurs in Africa, in the Grigna country, beyond the Great Orange river, Iwvcn 
hundred miles up from the Cape of Good Hope. Stavcm in Norway is stated as another 
locality; but the mineral ft afrordstlocs not precisely resemble Ac African variety. 

The name of this species is derived from Kpoxts, voof, in allusion to its wooLlikc frbrous 
structure. 


ANTHOSIDERITE. SiDERUB pi.uMosuy. 

Hdu^iaann, Gutt.gel. Anz. 1641, p. 281- Pogg. hi. 1841. 

In tufts of a fibrous structure, and sometimes collected’in to feath¬ 
ery flowers. 

H.=6-.5. - G. about ?». Color ochre-brown, somewhat grayish. 
Opeu^ue, or slightly snbtrnnsluccnt. Gives spar’fs with a steel. 
Tough. ■ . . , ■; 

('nmpn/tifion. aeeoniing In t^clmeilcTinann, Silica G0*l)8, peroxyd of iron .14'99,‘ water 
fir*. 

tins. 'I’his lulncrril comes from the province. 3fina« Oeraea^ in Brazil, where it is asso¬ 
ciated willi iiiHiTuctic iron. The name anthosidcritc is derived from av8o{, ^urer, and 
ruiinns. troii. and ullmlrs to its imitative crystallizations. 


msiNGERTTE. Sidrrits Htst.vgerj. 

ITisingerit, Ben. Tiiraullte, nydroui BesquIfiiUcBtc of Iron. 

Imperfectly crystallize. Cleavage distinct in one direction. 
Soft. G.=3*045. Streak greenish-gray or brownish-yellow. Color 
black. Opaque. Cross fracture earthy. Sectilc. 


Compo'iif.nnf according to Bcrzc1iu.s, Hisinger, (Pogg. xiii, 505,) and Kubell, fPogg. 
t;v, -Hi?,; • , ' 

aidderhyUsn. ' BodenmtiS.* 

fJ.xvd of iron, Sl-.'iO 49’869 50‘86 

Sihea. 27-50 31*775 ^ 3128 

Aluminn, .'i*.5ft’ ■ * ■ 

Oxvd of manganese, 0-77 . . - 

Water, 11-75 20000 . 19'12 ’ 

* Magt)f;>.ia, trac»=cd7'02, B. «:. l0l-G44, H. ——=101*26,K. 


Heated in a glas.-! rube it gives out water. Before Ac blowpipe it becomes nuffnetio, 
and at a high temperature melts to a dull opaque black globule ; wiA borax it Wins a 
ycllowij'h-green glass. 

Oils. Ilisingerite occurs in Ac cavities of calcareous spar, in the parish of Svaita, in 
Sbdcrmanland, Sweden; also at Bodenmais in Germany. It was first described and ana - 
lyzcd by Hisinger. 


CRONSTEDTITE. Sioerus poUACErs. '' 
RhomHohetlral'Melans-nilca..^. Cronstedtite, .S'eMnnana. Hydrousalltcatc of iron, Tk»m. Ciiion)ttral|Ui. 

Primary. fornij a rhombohedron. Occurs in hexagonal priams, 
tapering towards their summit, or adhering laterally ; als6 ili di¬ 
verging groups, rjeniform, and amorphous. Cteaiage highly per¬ 
fect, parallel to a, or the l^se of the prism. 
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H.=2'5. G.=3*348. Lustre brilliantly vitreous, Streak dark 
leek-green. Co/^’;browmsh-bl‘^^ Opaque, rftt brittle. Thin 
laminaB elastic. 




CompMi<i 0 n, according^to Stcininann, (SchweiggerWahrbu^i, ii, 69,) 


Var, Cronatedlite. 


Silica, 

22*45!^ 

22-8.^ 

Protoxyd of iron, 

5d’853 

57-61 

Water, 

10-700 

10-70 

ProtoXya of mangan^, 

2-885 . 

3-82 

Magnesia, 

.5 078=99 968, S. 

3-a5 


*Beforc the blowpi{^ it froths a little,,but docs not melt With borax it alTords a hard 
blacli opaque bead. When in the state of powder, it gelatinizes in concentrated muriatic 
acid. « 

Ofea It' accompanies hydrate of iron and calc spar, in veins containing s'llvcr ores, 
at Frzibram in Bohemia. It occurs also at Wheal Maudlin in Cornwall, in dive^ing 
grou^; also with quartz and magnetic pyrites, at the mines of Conghonas do Campo in 
Brazil. 


CHLOROP^L. 


Btrnhardi and Hrandes, Schwclgger's J. wxv, '29. 


Massive; structure impalpably granular; earthy. 

H.=3—4. .G.=1'727—1’870; earthy varieties, the second a 
conchoidal specimen ; 2'106, .Thomson, a Ceylon chloropal. C^lor 
greenish-yellow and pistachio-green. - Opaque—subtransparenl. 
Fragile. Eracture conchoidal and splintery. 


ColnjKMffton, according to Bemhardi and Brandes, and Thomson, (Min. i,4G4,) 



HwKvy. 

ifungorv. 

Ceylon, 

Silica, 

46 

45-00 

r)3oa 

Petoxyd of jxdn, 

33 

. . 32‘00 • 

2601 

Mi^esia,! 

2 

2-00 

1-40 

Alumina, 

1 

\ 0-75 

1-H) 

Water, 

18« 

:100,B.dt.B. 20-00=99-75,B.&B. 

18-00= 


Infusible before the blowpipe, but blackened and rendered opaque. With carbonate of 
soda it forms a clear glass, exhibiting sc»ne red points. ■ With borax it fuses to a clear 
glass, havinff no red points. 

Oi^ The mineral analyzed by Thomson, differs essentially from the specimens from 
Hun^kly. The latter are descried as breaking readily into a kind of paralteloi)i})cd, the 
upper ond and two adjoining^ateral edges of which, have Uic opposite magnetic pole from 
the lower end and the-other tw'o edges. The Ceylon variety appeared to Thoin.son to be 
destitute pf this peculiarity. 


. • SIDEROSCHIBOLITE. 

WtmtkiMM, Po|g. 1,387. Chamotiltc,* Bertkier^ Ann. des Mines, v.393. . Hydroua dWIicate of non 

Tkom9%‘ , • 

p- 

In very minute crystals; 'also massive. 

H.:5=2—3. —3*4. splendent; sometimes earthy, 
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when massive. leek-green, greepi$h-gyny,. Color pure vel¬ 

vet-black when (fysfallizkl; dark greeni^bfgrajr,^ Opaqu^,, 

Compotitioni of the cryjatalH^ and massive varietiesi accfl^ng to- yefty 


Bcrthier, 


SldmscMsolite. 


Silica, * • le-S 

Ftotoxydof iron, 75*5 

Aluminat 4*1 

Water,. ^ 7*3 

Carbdnate of lime, —— 


Carbonate of magnesia, *~al03'!S2, W. 


Ghamoisite. • j. 

' 12*0 ■ 
50*5 
6*6 
14*7 
14*4. 

1'2»99*4, B. 


These varieties are therefore each a hydrous disilicate of iron, and differ only in the 
proportion of water. Heated, it at first ‘becomes black and magnetic; aft^waids it 
changes to an ochre-red. In a glass tube water is evolved.' It forms a j^Iy with muriatic 
acid. The massive variety, chamoisite, effervesces with acids, on account of the carbon¬ 
ate of lime with which it is mixed. The solution obtained will, the crystaUino variety, 
side^schisolite, is greenish-yellow. 

Oaa.^ Crystallized specimens occur in cavities of magnetic pyrites and spkiry iron-^, 
in small crystals, at Cohghonus do Campo in Brazil, ('hamoisite qncurs in beds of 
small extent, in a limestone mountain, abounding m ammonites, at Chamoisin in the 
Valais. 


YENITE. SlDERUS RHOMBICUS. 

Dl'l'rlsroatic Melane-ore, JIf. Yenhe, llvait, Haut. Llevrlte, Fcr Calcareo S>ihceux, tf. 
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Oaa This mmeral was.firat disTOVecedop the Rip la Meiina,m £lba> by M. Lelievrc, 
in 1802, where it of c<Mwde'raBle dimensipns, and aggrc|pited 

enfetaUh^^ions in coh^flQDt 'ati^te. . It has also been ohBQjrTcd at Fassan, in Norway, in 
8tM«ia,'Sii Siletia. *> . . 

At CtimbaWid, R I., it occu^ in long slender black or brownish-black crystals, tra- 
vvpimg qoaitz, and assowted with magnetic iron ore and hon^lendc; also in Essex Co., 

Tlw name Liewrite was given this minerrf in honor of its discoverer. Ilvaitt is derived 
irpm the name of tha island (Elba) on which it was found. Fenite, or Jenitc, was ap¬ 
plied by the French iii'commemoration of the battle of Jena, in 1806. i 

• > 

WEHRLITE. 


. bfassive, granulaa . . ' 

H.a6—6'5. 6.=^*90. hutirA submotaUic. Color iron-black. Streak greenish, and 
powder greenish-gray. Magnetic. 

according to Wehrlc, Silica 34'60, peroxyd of iron 42*38,'protoxyd of iron 
15 * 78 , lime 5*64, peroxyd of manganese 0*26, alumina 0*12, water I’OOs^lOO. , 

Fuses with difficulty on tiie e^es before the blowpipe. Only imperfectly dissolved in 
muriatic acid. . ' . 

Obs. Webrlite was described by Zipscr and Wehrlc, as a variety of Lievrite. Kobell 
disdn^shed it as a species, and gave it the iiaine it bears, in honor of Wchrle. It is still 
doubrod whether it is distinct. It occurs at Szuiraskb, in the Zcmeschcr district, Hungary. 

BROWN IRON ORE. Sideri^ h^hmaticub. 

Prisraatic Iron Ore,' Jlf. and J. Orown Hematite. Brown Iron Ore. Hydrous J*croxyd of Iron. Li* 
moniU!. -BeMd. Brown Oclire. Ircai Btone. Bor Iron Ore. Yeljow Clay Iron 8tone. Brauiieisen- 
8teln,Tbooeisenst^, W. 6e]l>erde. Eisen oxyd-hydrat, L. FerOxydd. If. Fer HydroO.ridd, Zery. 

Usually in stainctitic and botryoidal or mammillary forms, having 
a fibrous structure ; also massive,* and occasionally earthy. 

H.=5—5*5. G.=3*6—4. Zftwfrc silky, often submetallic; some¬ 
times dull and eartliy. Streak yellowish-brown. Color various 
shades of brown, commonly dark, and none bright. 

Brown iron ore e<msists of ])croxyd of iron 65*3, and water 14*7, with occasional itnpu- 
ritioti. A v^ l>ure stalabtitic specimen from Amcnia, N. Y., gavt) Beck (Min. N. Y. p. 
33) Peroxyd m iron 82*90, silica and alumina 3*60, water 13*50, with a trace of oxyd of 
manganese.. 

Before the bbwpipc it blackens and becomes magnetic; with borax it fuses to a green 
or yellow glass. It dissolves jn warm nitro-muriatic acid, and gives out water when 
heated la a matirosa. 

Obs. Hk following arc the principal varieties of this species. Brown hemaiiU in¬ 
cludes the oidinary imitative Ehapes. Scaly and ochrey brown iron ore arc more or less 
decofl^oMd earthy varieties, often soft hke chalk; ydlow* ochre is here includ^ Bog 
iron.^ is a brittle or loosely |g|^gated submetallic ore, occurring in low marshy grounds 
It proceeds from the dccompc^tion of other s|)ccies, and often takes the form of the leaves, 
nuts or stenu found inHhe marshy soil. The pisifonn and reniform clay iron ores consist 
of concentric globular concretions, imbedded cither in friuble or compact brown hematite. 

]foq;wn iron ore occurs both in primitiveanul secondary rocks, in beds and veins, asso¬ 
ciated at times with spatliic iron, heavy spar, calcareous spar, Arragonito, and quartz j 
and it is o^n associated witli ores of man^anc»e, especially when in veins. 

Browtt occurs at Cornwall, Clifton, tSandlogcm Sh^and, in Carintliia and 

Bobenua, at Siegen near. B(»m, and at Villa Rica in Brazil. Hie bog ore forms large 
beds in Cbnuany^ Poland, and Russia. • - ’ 

IBs ore of irons# very ab^ant in the United States. Wc mention here a feW only of 
its Ideahties, and would refer' to tlie various geological reports for more complete lists. 
Eytenpi^c of btowA ^n ore, accompardcd by the ochi^'irun'ore, exist at Bdisbury 
aid^Kihtj Conn., in mica slate j also in the neighboring towns of FlahkiU, Do- 

veiv and Anitaia, N: Y., and in a siiaillar situation north at Richmond and Lenox, 

At Hinsdale it is the ceinent in a conglombrate quartz rook. It is very abundant at 1^- 
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nin^on, Vt, aW JPutncy, wd Ripton, of the same State.. 

tucket and Mafflia*a localities; Mao n^r Gold MiaCi l 4 i>uisa 

('a, Va.. there is an eh^dantglndt llie argillaceodi varieii^-aTc abundoi^.^ 
sylvania, near Easton; and.t^oBthe liCiugh range in Fayette'Co., at.'Az]M0^1^t'Up- 
])er Dublin, and in Washingtdvvt^. Inhodides, from one inch to a foot in ^nmetar, R-ui 
met with at Bludcnsburg, Md.; also in grarcl hills, iicarMarieita in Ohia VAn' 
ceous ore is also found 01 /Mount Alto, iir the Blue Ridge, in Shcnandoali Co.% 

Chutliam and Nash Co., N. C. ' . 

Brown iron ore is one of the most hnportant ores-of iron. The pig'iron, from the purer 
valines obtained byjmelting witli churcoal, is readily convertible inrosied. That yielded 
by ore is what is tcmicd cold short, and cannot therefore be employed in thd manu> 
facture of wire, or even of sheet iron, but is valuable for casting/ The hard and compact 
nodular varieties arc employed in polishing metallic buttons, i^c. 


GOTHITE. SinKai'8 rutIi.us. 

IMsouUotdal IfnbrntiKUic Or«, M. Oiiegitc'. i‘)irosiderttG. Kubliigliinmer. StUpiuieid^rlte. Pechela- 
eaerz. NadeleUcnerz. Lvpidokrokitc. • 

c 

Primary form, a right rhombic prism; M: M=130® 14'. Cleav¬ 
age paraWel with the shorter diagonal. 

H.-5. G.=4*0—4*13 ; 4 04, crystals from St^ Jnst. Lvslre im- 
perfect adamantine. Color brown. Often snbtransparent and 
blood-red by transmitted liglit. Streak brownish-yellow—ochre- 
yellow. 

♦ » 

Composiiion, according to Kobell (J. d'Erdmann, 1834, p. 181) and Thomson, (Min. 


- 

Lepidokrokite, 

Ooi'rkirclicii. 

Gothite. 

Kipt^rfeld. 

J^epiditkrffkltf, 
HuUrrter Zug. 

Ootkiit- 

Peroxyd of iron, 

90*53 

86*3.5 

85*65 

9V7 • 

Water, 

9*47 

11*38 

11 *50 

■8*5 • 

Silica, 

trace 

O-K'i 

0.35 


Peroxyd of mang. 

— 

0*51 

2-.50 

— 

Oxyd of copper. 

100*00. K. 

0*91) 

99*99, K. 

10800, K. 

lOOa, T. 


This species contains half as much water as the preceding. Kobdl considers the stilp- 
nosiderite a massive variety of it; it consists, according to him, of Peroxyd of iron 62*87, 
water 13*46, silica 0*67, phosphoric acid 3*00^100*081 Before tlie blowpipe the VdReties 
act like brown iron ore. / 

Obs. The Lepidokrokite of Oherkirchen occurs in prismatic radiating crystal^,'upb^> 
ded in frbruus red oxyd of iron, in quurtx, and in nodules of chojecdony. Ttie ^thite 
oi Eiserfeld, in the county of Nassau, occurs in foliated ctystallizations, of aMiyacmth> 4 «d 
color, with brown henmtite. The Lepidokrokite of Hollertcr Zug occurs in rounded dailies, 
of a frbrous or lamellar structure. Stilpnosideritc, pitchy irof ore, or peebeisenen,^ mtmd 
at Hic^n. OOier localities of crystallized specimens arc at Cliiton, ncar'Bnstm, near 
liostwithirl in Cornwall, and at Lake Onega in Siberia. 


SPECULAR IRON. SioKnus hiiohboiikdxis. 

Bbombobadral Iron Ore,^. Hhomboidal Iron Ore, j. Red Iron Orb. OliKiate Iron. ' Mkineow 
InioOre. .RadRemBtlte. Bed Ulay Ironstone. Red Oebre. Iron Foam; Puroxrd of lite. 

Glana. 'ftoCbSlMiutala, W. ^Blutstein, //Akj. Rotbeliicncrz. Bisenoxyd, L. Per 

an acute rhombohedroh; E : R=85® SS', en.d 
/orwiff ; R : c=13r® 1', o'W=l28® ahd l^ 
14', a': a'=142® SG'. Cleavage parallel, ip^iMd 
B^^Ren' indistioet. cry«fa/5compositkih of tlie 
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first kwd or parallel to ft; also of the iu wjiich it takes 

piatopEtrallel to &ji^e truncMing platjeS^J^ef vjeartical angle. Jm- 
ptfr/i^:^^9iaUiziiiions i structure globular, reniform, 



2. 3. 




botryoidal, and stalactitic* shapes, and also amorphous; structure 
lamellar—lamincc joined parallel ,to a, and variously bent—thick 
or thin *, structure granular—partitjles often nearly impalpable— 
slightly or strongly coherent. ^Psendomorphs, imitative of calcare¬ 
ous spar, fiuor spar, <fcc. 

H.=5*5—6-5. • ^.=4*5*—5*3; of some compact varieties, as low 
as 4*2. Lt/s/re metallic and occasionally splendent—massive va¬ 
rieties sometimes earthy, l^treak cherry-red or reddish-brown. 
Color dark steel-gray or iron-black ; impure varieties, red and un- 
metfitlHc. Opaque, except when in very thin lamina;, which are 
faintly tfansLdcent and of a blood-red tinge. Fracture sub-con- 
choidal, uneven. Sometimes it is slightly attractable by the mag¬ 
netth& volcanic varieties occasionally exhibit-polarity. 


^onipimtion, when .piite^ irou .*)0’60. D'Anbuisaon found red hematite 

to ctmtain j^^roxyd of iron 94, dilicn 2*0,.lime 1*0, water 3. Dr. Henry found in iron 
frotj^.naoxyd of iron 94*5, sdica? 4^5, alpmina 1*23. 

tnfiwile, .atone,' before the blowpipe; with borax it Ibrms- a green or yellow- glass. Dis- 
soWes in heated muriatic aeidi ' , * . . - * 

Obs. 11)18 spMiea includes the ^d species specular iron and red iron ore, which are 
identical in chemical composition, and differ only in the state of aggregation of the parti¬ 
cles. SpecuUr iron includes specimens ^ a perfect metallic lustn;; if the structure is 
micaceous, it is called micaceous iron. The varieties of a sub-metallic or nnn-inetallic 


lustie,.wereincluded under the ijameof-red hetnatite, fibrous red iron; or if soft and 
carff^, red ochre, and when consiatin'g Cf slightly coherent scales, scaly red iron, or red 
itm froth.. this species must be included Uie dif&reflt blajr or argillaceous iron 

ores, many of ^ich contain but small portions of iron; reddy or red chalk, Die com¬ 
mon drawing material, which has an. euthy appearance and a ffat conchoidal fracture; 
Jaspery clsy' iron, jnorc ffrm in its structure thui the preceding, andjhavi^ a large and 
flat ^choidal fracture; fi^umndT and lentieuUr jargillaceous troii/ distingi^hed by a 
c^fimnarpr flat granular atructurd. ' 

occurs cpmttonlyia primUivo rocks ;*it also oectin among the gectodik* 
VBS of Vesuvius. TbeifrgUIacedtMMKMXctfm beds ill secondary rCcks. 
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The most ma|»TuA 0 ent spwimens of this species w. brou^tt pom the island oi, ^Ibsi 
which has aifi)rd68%*ftQih aVc^jr ^eoiote pcri^, and is^descnb^-l^ Ovid os Ui^ ** Insula 
inexhaustis chalybduni. gencroBC'ij^ljletulUs.” The surfaces of -ei^tala crfto^moQiifflt a 
splendid iriseJ tarnish*, and, eunaected witli a brilliant lustre, mey are sSost 

striking objects In tlic cabinet of the mirioralogist. The faces a and-a' arc uswn'dcetit^^ 
of this tarnish and lustre,^nd may thcrefbra.'assist. when pce^f, in dcttfmining^^, 
ation of other planes when the crjiltal is quite complex. St. Gothud aroids ye^ ‘ 
ful speciiucns, composed of crystallized plate's |^ouprd together in the fonn of it 
and accoinpanymg crystals of feldspar. Fine cryslalUzations arc i]) 0 -.resuh of Volcanic 
ac5(m at Etna and y^uvius, and particularly in Fossa Kankarone, on Monte Somi^a, 
where it forms crystalline incrustations on the eJectcH lavas. Arcndid in Norway, 
baiisli^itaii in Sweden, Framont in Lorraine, Dauphiny. and Switzerland, also afford splen¬ 
did specimens of specular iron. Red hematite occius in reniform inossrs of a fibrous 
conceotpc structure, near Ulvcrstone in Lancashire, in Saxony, Bohemia, and the Hartz. 
In WeU^alia, it occurs as pscudninorphs of calcareous spar. Iron-mica comes princi¬ 
pally from Cattas Atlas in llie Bnzils. 

Specular iroif^ both compact, inicaccuus. and jasnory, i.s abundant in St. Lawrence and 
Jefferson Co., ■ N. Y., at Gouvemeur, lU-rnion, Edwards, Fowler, Cajifon,/‘cc. ^and- 
somcviriscd ciy'stallizatiuns of specular iron are found at Fowler, in caviii^n in granular 
micaceous iron ord. and associated often with splendid croups of i^uartz crystals. OUicr 
localities arc Woodstock and Arunsttx>k, Me., and Lil^rfy, M><. It occurs alA) iiq the 
Blue Ridge, in the western part of Orange "C’o., Va. Micaceous irttn, iu-large n^a^tses, 
composed of irregular curved lauiinie, occurs’at Hawley, Mass, and Piennont, N« H'; 
also eight miles tmoVe Falmouth, Stafford Co., Vu., on the Rappahanndek river. he¬ 
matite is found at Tichnderoga, nix)n Isike George. The two iron mountains of Mi^uri 
are situated about fourteen miles from Uie La ^lottc lead mines, and ninety miles south ctf 
St. Louis. They are conical hills, consisting of iron ore, “ in masses of all sizes, from a 
pigeon’s egg to a middle size church,” ufiording incxliaustible supplies for our western 
county, (Prof. Hall.) The ore is both mab:<ivc and the mioaccous variety, with vast 
quantities of the rod ochreous iron, about the one' called the Pilot Kpob. lienticular ar- 
j^lacpous ore is abundant in Oneida. Herkimer, Madison, and Wayne Countiee, N. Y., 
constituting one or two beds, 12 to 20 inches thick, in a compact sand.stone.. . /a 

This ore affords a considerable portion of the iron manufactured in difforetit countries. 
These varieties, especially the specular, requires greater degree of heat to smelt than 
other ores, but the iron obtained i.« of good cpiality. Pulverized red hematite is empfoyed 
in polishing metals, and also us a cdloriiig materiul. t^cnlar iron is readily diiRmguuaed 
from magnetic iron ore, by its reddish streak. 

Hematite, a word in use among the ancients, was ajiplied toi^thls and the precediiv spe¬ 
cies on account (if the red eol(»r of the powder, from di/ia, blood. The form optcufar al¬ 
ludes to the brilliant lustre it often presents. 


MAGNETIC IRON ORE. Sidbrits octaiiedrur . 


Ontabedral Iron-Ore, .V- ‘Oxydulatcd Iron. Ferroso-ferric Oxyd. Magneteiaenateio 'tAd flfoisiiat. 
FvrOxiduie,//. ') A ' * \ 

Primary, formt the regular octahedron. Secondary” 
most of the forms represented in the first tM^enty fi(;rures^bWre'l; 
also fig. 25, PI. I. Figure 3 has been observed at O’NIel mine, Of- 
je Co., N. Y. A crystal resembling figure 16 has been described 
Prcilhaiipf,'having the angle‘B, 169° 39', and C, 10lc^ 63'.» 
iavage parallel to the primary fo/m; perfect—imperfect, Jhe 
dodecahedral faces are commonly striated parallel to the long« iu 
agonal.. Co^ound crystals: fig. 129, PI. II; also.thfe kind 
of compwil^ witfi.the secondary modifications, cfy^ 

/a/Itra^^^strtictUvf granular—particles of yariotitf ahssa,. some¬ 
times’' 

lAistre mehdlic:—submetaUici4ifr3^ 
braiic. Color iron>b)ack. Opaque. Fmeture subconclwfel, Si- 
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nivig,. Brittle. Strongly, at^acted by-the m^gnet^ >^d sometimes 
poiar%;. •; •’ 

Feroxyd of protoxyd4>f iion Before the blowpipe H becomes 

i^d Bsm its h^oenco on the maj^etkbQt docs not fuse. With botaz, m the o^£- 
H fusf^'to Ck,didl>'red gla^t which'^wcome^lear oiA^ooIing, and often assumes * 
; in ^^rediicing flame it becomes bottle*greeil. IHssolves in h^ted mun- 
auc acid} hut not.hi .hitric acid. 

.Obs. Ittafi^otieliron ore ocoors in beds in primitive rocks, gennaOv in gneiss 
nite^ also in oeds and isolated crystals in clay slate, hornblende slate^.c^rite slate, green¬ 
stone', and occasionally 4n limestone. . > 

liie beds of ore at Arcndal and nearly all the celebrated iron mines of Sweden, consist 
of massive magnetic iipn. Dannernora, and the Tabcrg in Smhland, are cnUrely formed 
•fit- Still larger motintains of it exist at Kuranavara and GeUv^,in*Lapland(/ Fahlun 
in Sweden, and Cornica, afford octahedral eryetals, imbedded in chlorite slate. Splendid 
dodecahedml orystals occur at Normark in Wcrineland. The most powerful native mag¬ 
nets are fo^d in Iberia, and in the Harts. They arc also obtained on the inland of Elba. 

VeiY czt^^VG beds of magnetic iron occur in the counties of Warren,- Essex, and CUn- 
t<»ii '^ew York, in g^ite, syeflite, syenitic granite, or allied rocks ; and in Orange^ Piit- 
nafh# Saratoga, Hcrlutncr counties, &.C., in gneissoid granite, either in isolated masses or 
layel^ alternating with the layers of gneiss, (Beck;) also in the mountainous districts of 
New'Jetwy and Pennsylvania, and on the eastern si^ of >yillis mountain in Buckingham 
Ca, Virginia. Dodecahedral crystals occur ut Franconia, N. H., in.epidote and quartz, and 
at Warwick, N. Y. - Octahedrons ocour at Marlboro* and Bridgewater, Vt., in chlorite or 
chlorite slate; at Swonzey, near Keene, and 1 ^nity, New Hampshire ; at Dccr Creek, Md.; 
at O'Neil mine, Orange Ck>., N. Y., along with the forms represented in figures 2 and 3, 
Hate I. At Haddara, Coiui., it presents the forms in figures 8 and 9, Plate I: occurs aliai 
at Hamburgh,near the Fr^klih fiimaec, N. J., and at Raymond, Davis’s Hill, Maine, in 
an epidotic rock. Masses strongly magnetic occur at Marshall’s Island, Mg. Octahedral 
and dodecahedral ciystals are anundant at Morgantown, Berk’s Co., Pennsylvania. 

. No ore of iron is moro generally diffbsed than the magnetic, and none superior for tlie 
manufacture of iron. It is easily ^tinguished by its being attracted readily by the mag¬ 
net, and also by moans of the black color of its streak or powder, which is some shade of 
r6d-or brown in specular iron and brown iron ore. The ore when pulverized may be sepa- 
netdd from earthy impurities by means of a magnet, and machines arc in use in many parts 
of Northern New York for cleaning the ore on a large sesUc. 


, ‘ FRANKLINITE. Sidkrus zjncifkrus. 

* 

^ ' / •’ DodMahodrsI Iron Ore, M. 

.■Pr#mtiry /wm, the reifiilar octahedron. Secondary forma : 
fig. 9, ctnd btherSj Pl, 1. Cleavage octahedral, indistinct. Also 






1K5*5—76*6. 0.-6*069, Thornson ; 5 091, Haiding^fl-^^liST, Bef- 
ier. Htstre metaUTb^ Sireak dark reddish-brown.- '-idiaifhTon- 


thier. JCkstre metaUro^ Streak dark reddish-brown.- 

black. Qjpaciae., *JFlracfure cohchoidal. Brittle. Acts slightly cm 

the nwgnet. . • * . 

Cwtipo9liioni according to Beitluer,.(Ann. dea M. iv, 489, 1819.) and Thomson, (Wn. 
i,438i)" . 

, 4:' l^roxyd^of.iron, 66^ . ' ‘‘fifi-lOO 

T' of mangundse, .16 • 14*960'- • 

' rjOliHbfziriP, * 1^^ ■ 17'4&5-. 

Hi' * v.- . ^ *iO'S04 .• 

^^^aler. B. ‘ T.- 

ziac i» Vdvea dff ptwplves wi^Q^.fflhrvaf^e^ in bfjk 

muriatic •.. a.,\ * •'.? 

^ 58 vr. 
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Ob 8 Fraukluritetl Stated to amorphous nr^Aeses at UjiC mmc5 of Alteiib«rg, 

near Aj\ la nnpffie; « "* i'* 

It lb abundant at Hanibur^lJ||^^, near the Frmhtt atrhero it le aonowAnlfd 

b} red ox>d of /me and garei8|K calcuarpous <*piir The mo^t perfectcr^etAki M un> 
bedded m red /me on.; those oceuinof iq calc spar have their ahglcs rotuded A etiU 
more remarkable deposit e^ats at bt^ngr, tlit same ro|jfion, where it u ossociatcKf with 
Tronstiti m a lar^ vein, m whicl^caviiies acra^ion'illy contam oryst^ front oi^e to Ibur 
milics in dnniitdr. ^ , * 

Hit attuaptb to woriBtiii<iorc for /me hivepiovcd uii'suCccsbful 

ILMEN ITE SiULEUb ACROTOMI S I 

A:( 0 to||Sou« Iron ore, JIT *11100816 of Iron (. ni btnuite 7/)timon fitanifooiiiTron benne liman 
^ ^9^ Menakan Mdn*iccaiiite Klbjclophaii Ui hvbell i'ltantlfieusaud Hyma 

tiK rn^0*clMB Ei8«her/ Brett tt a limbtoniit ^hcj/aid MtlioitA 

P; xniary form^ an acute rhombohedron , R R=b5° 60' Sec- 

ondat the annexed fiji :re dl * Iin acute 
ihombohedion of 61 29' Cleavas^e pai- 
aUel with the teiminai piano a—perhaps 
only a surface of composition Crystals 
usually tabular. Ifiiperfect crt/sialhza- 
tw7i^ thin plates or lamina*, angular 
masses and grams 

II =5 -6 G/-4 5—5 Lustre sub- 

metallio, Stieak metallic, CWo? iron-black Opaque. Prac- 
twe conchoidal. Influences slightly the magnetic needle. 





Before tin bloupipe, done unchmfirrd A^ith <.tltnfpho<ipliorusinthe nduction dame, 
^ivc> i dull red ^1 is>. 

Ihi^ sp((n'< iiKliidc's vMT'iI vinitics wliiih Imo Ixrn rotisidind di'.tmrt ^pcties 
Ihivarc hnn(\( r xdf ntic il in ri>s( tlb/Uinn tin 1 til difl nri » in'!/from the isomoiph’ 
1 lutiut < f t {in it ol irrn mil ixmxxl «i non Ihc ft llownig uri tin most irapoitaat 
r t th \ani ti s 

\j t n U9 II in Ph}-. r il c lari t ri i«» iliovf H >—'i S s4 6bl, Mohs; 4 721 

— 1 i), fir it C)i< ir*! m (xyital uHuilly mtssivt or in thin plitcs or Idhunw Ar 
r i 1 ^ t » Iv 1 IN iiitlysis Ml I NH p U7; it < on isU ol litinu itid 59 00, prrilox 
ri U fill jcr»> i n42j pnt mingamselbS 'i\us i\Ko\n\\ >9 JiibdeUipInin 
( iirlitmiU I Jii^ varu fv <>•» urs it Oisan^ in n uU rhombohedronH, R R=idl®29' * 
II b <> 1 f IcaVRgi iiiprrf <t It h is not bitn antlyred 

llnifnitr (hrurs cr^tilliz il md in iisivt it llmbnsic, whence the name 

// rntlf Tn ^coerul tht ph^ir il (hiracUrs thi same as above H 6 ^G.«a4d05» 

Hr it R R—sjo 43' r/rnia^e rhoBiliohedral, indistinct Fj^artviie 
uiH\cn According to Mos'indcr, It consiiits oi 

'1 t line icid 46 £ 2 , 1 rot iron 47 bb, iox mm 10 71, prof} mangam so 3 73, nAfncma 
1 M_99 n 6 6 

Wiuhini'tonitf Shi pard, SiUun'in b f x]iti,3Gt Near llmemtc m crystallographic and 
pt^ljcal < h irneti r*- t n m irk ible lor tlu si/( ^^iid form of iN large i ibular < rystaU, which 
ntCK«^bintH twf mclits 111 dunuKr iln) arc luTigoiiil or rhnniliohedral Ublcs, or 
(hcl^trwJthf arts of the rhombohedron R R—Hb , loht iiwd by virnisliing the taceq) 
Rhoinbobedral ch ivigo ohi n distinct, sometimes an indisUnc t ole iv ig< poadlel With « 
i IS the face, R tlit Icsst so H 5 75 O i OGJ (Iroin^cstuly,)*i50l6 (from 


Jotchficld ) 

Mnutct 
choidal 
Magoetiei'' 



Occurs massive with traces of cleavage Fr^ture uoCvcD to ilat con- 
Ga|a4 7-^« Streak Wuk Com ligM iron-black to gted-giay 
g to Kobcll, it consists of ^ * 


* I hit u the rhonriMhtdiwi^S It 


N -4 


tvw- 
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Tkaaio. a<ud 43-24, pi^tircw iron 38-66^s^|9i^. , 4jl‘ 

‘ This mineral waa fiKt^bbMarpwM^^Ceixaccan, Cpraemfl. 'TKb^Sq^mcn analyzed by 
KobeJ^-wia from E{;erdtipd,,N^^ji^haTe it occurs-niMive and compact 

Hyatatitehes £reit Tiianijw^Hi* iron from Arendal. R: R= 

SBf 'ip't* Cleava^, color, iis a^TC. H.^6. Cf.=»5. JVldgndtic. According to 
Hfcsamto, it'coneists of' 

' 'lltaiM -acid 34:}d, prot* iron 19’91, peQ^ iron 5^1, lime and magnesia 1-01, silica 
M7=499^., 

This valiety ootaerfroiu Tvedestrand, near Arendal. 

£iaenro$e\ Baaanomelant (KobcU,) is placed by Brellhaupt alongiwith hystatite} but 
Kobefl finds'it.to consist of « ’ . 

"Kti^c acid f2‘6T, prot iron 4-84, perox. iron 82*49.. 


- ^n-black. SlreaA-blaCk. i^roc/are conchoidal. Strongly magnetic, 
of the analyst's by Cordic-r and Klaproth gives, 

Titanic acid 15, perox. and prot iron 85. . 

Kobcll K^^iarks that it is doubtful whether llie crystallized grains were not magnetic 
iron. • ■'* * 

Ilie titaniferous iron of Aschaffenburg, according to Kobell’s analysis, consists of Ti¬ 
tanic acid 14*16, prot. iron 10*04, perox. iron 75*00, prot. manganese 0*80. Occurs mas¬ 
sive and in plates, with imperfect cleavage in one direction. H.=6.' G.*4*78. Color 
iron-black. 

laerine is physically similar to the last. According -to Klaproth, it Consists of Titanic 
acid 27*8, perox and prot. iron 72*2. The name is derived from the river Iser in Bohemia. 

Obs. Fine crystals, sometimes an inch ui diameter, octnr in Warwick, Amity, and 
Monroe,'Orange Ca, 1^. Y., imbedded in serpentine and.white limestone and associated 
with spinel, chondro^tC, rutile, &ot; also four miles west of Gdenvillc, and near Green¬ 
wood furnace with spinel pnd chon^tMhte; also at South Royalston, Mass. 

'rbeWashii^tonxte of Shepard occurs at Washington and litchfield, Conn., in a quartz 
vein in mica slate, and at South Britain in mUed masses of quartz ; also at Westerly, U. 1, 
and<at Gosb^, Mass.^ in thin folia with spodnmene. 


WARWICKITK. 

f 

‘‘^htpari, Joor. xxmv, 313, ^nd x\xvl, 83- 

Primary form^ an oblique rhombic prism; • M : M=93^ 
—94°, Shepard ; 102”—105”, Beck. Secondary form: the pri¬ 
mary with the obtuse lateral edges truncated, and its acute edges 
beyeled ; the summits are generally rounded. Cleavage, parallel 
with.the longer diagonal, perfect. Cleavage surfaces finely strutted 
yerddally, and exiUbiting distinct oblique cross cleavages. 

—6. G.=3—3*29. JOiwfrc metallic-peafly on the cleav^ 
agri^^rface; of other surfaces, vitreous or subvi^eous; often 
nearly dull. ' Color <faxk hair-brown to iron-gray, aiid often with a 
copper-red tinge on the face. of perfect cleavage. Decomposing 
crystals are nearly iron-black, yith a faint tinge of purple. 

<tirc uneven. Brittle. ‘ 'f; 

Comjp!^ion» according to Shepard, Titanium 64*71, iron 7*14, yttrium 0*80, fluorine 
27*33, inth a trace, of aluminum. , * ' ' * 

' TOt fose al^e tefore the blowp^, but the color bccoAee lighter.' With borax it 
fusea^Vritb -iridescence to a ghee, which is yellow and neuly opaque while hot, and bc- 
C(^a^9Upale'|icen and olear.on qeoling. £iuU, fluoric acid' in a glaaa tube, which epr- 
ipdee'lne jwoj cspecial^f a Ettfo .a^idiurio ‘acid be add^ '•Jf. 

' species was considdim-a vuiety of l^mersmene, on aoebnnC'ef the < 

red tingill df .the cleavage, ^'dwtin^^iiBhed by F^. Shd]^. It c^enrs in r 

limcstooe two and a hw^ilei .pt^Dfliwest pf EdenviUe, N. V., where it is.-- 





456 


HESWIPTIVE MINER\LOGY. 


(•pinel, cliondrodite» scrpeotind, d(.e. Tlie ctybtdls are usually small and dcndslr; but 
occasionally they aYo'inet with two inches or more in.'length a third 6 i an inch in 
diameter. I'hc large crystals Itaye a less distinct cleavage than tns small ontei UUie 
or no lustre. ■ v» . 

^ ; • * 

« • IRtTE. 

f 

VertMVWi J. f. {itakt riwiit xvii, ^240 Jahrosb. x\il, 191 . 

In grains ‘or scalee. Structure thin foliated. Colof- bluck. Lueire abuiiug. G/m 
(> 506 . Composition : Sesquoxyd of iriduim 62 86 , protoxyd of cnniium 10 * 30 , prptoxyd 
ol iron 13 * 50 , proto.xyd of chromium 13 * 70 — 99 * 36 . 

Occurs in the Ural with native platina, titanic iron, indosmiiiCi and bvaemth. 



ORDER vm. meta^linija 
* « 


• IRON FfRRUM OCIAIirDRUM 


OcUbcdral rron Af aftd Mrtcunelron Oediegtn kwen H'wadJ turyouf ff Man Jlckem 


*P?t»»«ry/orwi, the*rcguldi octahedron Cleavage octahedral, 
appaVent 

H “4 —7 3—7 8 , 7 318, a partially oxydized fiagment of 

a crystal oi meteoric non from Guilford Co, N C Lustre metal¬ 
lic. Color iron gray Streak shining J^acture hackly Duc¬ 
tile. Acts strongly on the magnet 


Ob^ Ni^tivr iron, undoubU dly of tcirestrul OTgm, has been observed at Can tan, Conn 
(Milliman’s Ain Jour vol xn. p 154) when it occurred m tlic form of a \em or plate, two 
nchts thick, lUtchtd to a iniSb ot mica bltU rock It contains graphite between the 
liro’tcl lamin'i into whuh it is divided, and it his no obvious crystalhm vtractuTt nor is 
iiy divelopcd by etching with nitric acid, is m most meteone irons The'<pctiincn from 
Finn Yan, N Y, Ins b^n described by T O Clcmson, who btatc<3 that it contain d i 
riuniitc portion of r irbon, hut no nicil’cZ or cobalt An octahedral crysttl wei^lun^ iboiit 
7 punccs Irom Guilford Co, N C, was found by Prof D ClmsU d of Y ik C ollc gi It 
IVaS reported to hivi been detiched from a mass weighing 38 pounds vvhieh a blar ksnutli 
worked into naih It was supposed to be terrestrial nitive iron, but tlu ansl^Mv of'^hip 
rd (Silhman's Am louma), vol xl p 169) proved it to consi*>t of Iion'U75U, nickel 
3 115, m'lgni.tic iron 1)7 0 mdplices its ineteom onginbeyrnd i dnuht TlKini'*s»i 
lion found at Buihngton, Otsego Co, V Y, alxmt IHlb, iv also undoubtedly oJ lucteorie 
t ngin 

tertignspeciiu is ire al'^o reported to hivt been found C rimer d senbt oi^ wcigii 
iig four pounds tamed in the mmc of Hackenburg Cither Savon locahties aie stem 
Inc h and EibestocK 

MetGone iron usually eontiuia nickel, and smiU quantities of other mctils Dr Cli irks 
r Tackfaon hrst pointed out the ovistcnei of chlorine as a constituent in some mtlconc 
iron (See bilhmon s Am Journal, vol xzxiy,p 335) 

'Hie foUowmg an ilyscs ol meteone iron are by Derrehus, (K V Acad 11 1834, pp 
137, 163, and 171 ^ 

Iron, ^ 

Niokd, 

Cbbiir 

Vfanganese, 

Tin and copper, 

Sulphur, 
l%ospiioru8, 

M^c^um, 

Canon, 

Insi^bU part. 


iTu Blanskv. 

From ^ibeni 

FitnnElboeen 

93816 

88043 

88331 

5053 

10 732 

8517 

0347 • 

0 455 



0113 

Sulphur and mang trace 

0460 

0066 


0334 

trace 

_ 

trace 

— ±. 

MctalUc pho«-phurets, 3311 

1 

0f>50 

0279 

II 1 1 

0043 


— 100 

048Q«»100 -100 


HiS Bpeemnn fell near Blansko, on the 35th November, tt33 The metilhc non 
constituted omy 1713 part of it The ^cond was discovered b^PaUas on a mountain, 
between Krasnms^ and AbekAnsk, in Siberia. It contained imbedded ohyme Tin 
/Atrd «pa«M in mjpposed to Stove Men near the ckae of the fourtetatfcsntntj;; tt is pce- 
served at ViaBoa* * 

Om of Uto BUMt extraordinary of tbeie mm meteontee, preserved m«any ooQeetid^, lb 
i»w m the Tele GdOege oebinet. li weighs 1635 Ibe , length three le^t lour 
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breadtJi two feet ibur inohos ; height one foot four inches* It has been anal^zcddiy C> y> 
Shepard, (Sillinian’s Amor. Jour.xvi, 317,) also by B; Sinimaji. Jr.> and fonnd to (Motsdn 
Iron 90*03 to 92*913, pickel 6*80. tar'9‘674. Tlie crvbtsdline straoture of this is very 
remarkable as developed by nitric'acid on a polished surface. Mr. Silliihap has'^ni^arked 
tliut the nickel is segregated along tlic lines of crystatUaaOon, and ^at it is noi onifonnly 
alloyed with the iron, as j^as previously, been supposed; (communicate to the ‘ It 

was brought from Red nver. SffU more remarkable masses exist m South AesCTica; 
one was discovered by Don Rubin de Cclis, in the district of &haco»Giialai|iha, 'whose 
weight wa% estimate at 30)000 lbs.; and another was found at Bahia, in Brski], whpee 
solid contents are le^t twenty-eight cubic feet, and weight 14,000 lbs. l^e Sibe¬ 
rian metwritO) discovered by Pmlas, weighed originally 1600, lbs., and cpntainedklm- 
bedded crystals of chrysolite... Smaller masses ore quite common. Meteoric iron is per¬ 
fectly m^eable) ai^ may be readily worked into cutring instruments, and put to the 
same 08 manufactured iron. ^ ' . ' * 

PLATINUM. Platim-.u cuBicuM. 


Native Platio‘a.Jtf. and.r. Oexahodral Hatlna.//aid. Platina. Gcdicg«n Platliia, ff. wl/,. Polyxea, 
//aa^ Plailoe Nalirferritore,//. 

Primary fornij the cube. In irregular f6irr*i and grains, .Qleav- 
a^e none. 

H.=4—4*5, G.=16—19 j 17*333 is the average or most usual 
specific gravity. Lustre metallic. Streak and color perfect steel- 
gray ; shining. Opaque. Ductile. . Fracture hackly. 


Com^sition, according to Bendius, (K. V. Ac. H., 1828, p. 113,) 


Platinum, 

Niscbiic Tagiibk. 
78*94 

Nisciinc Tagilsk. 
73*58 

Goroblagodat. 

86*50 

Iridium, 

•4-97 

2*35 

Rltodiuin, 

0*86 

•1*15 

1-15 

Palladium, 

0*28 

0*30 

VU) 

('opjier, 

0*70 

5*20 

0^45 - 

Iron, 

1104 

13*98 

8-32 

Osmium aud lridiuui, 1-96 Undetermined, 2-30 

1*40 


98-75 

97*86 

98*92, 


It is soluble only in heated nitro-muratic acid. -Not fusible In the flame of the common 
lilowpipe. It acts .slightly on the magnet; this prop<;rty ilc|H;n<ls on tlie amount of iron it 
contains. 


0ns. Platinum was hrst found in jiebblcs and srtiall grains, associated with iridium, 
rhodium, osmium, palladium, gold, copper, and chroitic, m the allqvial deposits of Brazil, 
(’hoco, and Barhacoa, in South America, where it received its name,pfa^tmi, from pfata, 
ftilvnr, of which word platina is a diminutive. It has of la^ years been discovered in con¬ 
siderable abundance at Nlschnc 1 agifsk, and Goroblagodat, in the Uralian mrimtains, and 
has boon formed into ccans uT eleven and twenty-two rubles each,.by the RussianSK^They are 
not a legal tender, but pass conventionally, and arc principally current in Ike aifcj them 
provinces of the empire. Platinum is also found on B^ed. 

Although^ platinum generally occurs in quite small grains, masses are sometimes found 
of considerable magnitndji:. A mass, weighing 1086 ^iiv, was brought by Hiimbdldt 
6qn South America, and deposited in the Berlin musSum. Its specific gravity was 18*^4. 
,'.-|EP:'4he year 1833 a mass of platinum from Condoto was deposited in the Madrid touscium, 
* mdasufing two inches and four lines in diameter, and weighing 11,641 grains. A more 
remarkable specimen was found in the year 1837, in the Ural, not far from the jCNteidoff 
mines, which weighed 10|.^ Russian pounds, ta 11*57 pounds troy, and aimilt^^oiwses 
are,now not uncommon f the largest yet seen weighed 31 pounds troy, and is in tbe'l^em- 
idoff cabinet^ , ‘ 

Tlic of thist metal, and its property of. re^tii^ the aotkm of riiA kir and 

chemical agents, render it Ihghly val&ble for the tibrii^erioii of 
^ chemical apparatus. Tlie vessels empli^d in Uie coneenitr^Qti of stid- 

k aeilB ate now made of platinum,' which is nna^ectod by this corrosive Plati- 
fiM also employed.for covering o^er metals, and for painting on pckoelain. r admits of 
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iKiing drawn into wire of extreme t^iiity« ^ Dr. Wollaston succeeded in obtainirg a ware not 
exceediiag the two tliuusandth of w inch in diameter. 

The inetal-platina was fixs^- dUcqveced by Ulloa, a Spanish traveler in' Ainerica, in the 
ycarlTSS*-- ' . ' • 

*■ ' ' 

V* - f . • V • 

‘ ■ ' iRIDOSMtNE. Iridium HB^GONUU. 


■Rbombobfedral Iri^um, ^aii. Native Iridium, tridoemine. Alloy ottridiifm and Oudlum. 

Pfimary fornt^ a hexagonal prism. Secondary form: fig. 126, 
Pi. ir. P : e=136o 28', e : e==139o 56', P : e"=117o.. C^leamge 
sal, easily obtained; lateral) indistinct. Commonly in irregular 


.attened grains. 


H.=6—7. G.=19-5, Wollaston ; 19-471, Rose, a crystal at 52° ; 
21*118, a cr^tal from Nischne Tagilsk in Siberia. Lustre metallic. 
Color tin-white, and ligljt steel-gray. Opaque. Malleable With 
difiSiculty. ^ : 


There arc three or four yurietieS of this species, which have been described by Ber¬ 
zelius as occuring in Siberia, (Fogg, xxxii.) The first consists of fiat pldtes,'possess¬ 
ing no Tegular form, and a harness sufiicknt to scratcli glass. <j.=cl9S5. They con¬ 
tain, according to Berzelius, Iridium 46*77, osmium 49*34, rhodium 3*15, iron 074, which 
is nearly equivalent to an atom each of iridium and osmiUm. v 

The second variety is found m plates. G.=18*645—19*2.5. 

Thb remaining varieties occur in six-sided plates. G.^21'] 18. One contains iridium 
aud oainiuhi 74*9, or one atom of the former to three of the latter*) the other, iridium 
20 , and osmium 60, or one atom of iridium to foiu* of osmium. 

At a lugfa temperature some of these varieties give out a Httle osmium, but undergo no 
further change. Witlr nitre, the characteristic odor of osmium is soon perceived and a 
inaw obtained soluble in water, from wlilch a green precipitate is thrown down by nitric 
acid. 

Ob& It occurs with platinum in tlie province of Choco hi South America, and in the 
Ural mountains. It was first distinguished by Dr. \Volla.ston, who di^cover^d that tlic 
s|)cciiuenB ^v^c n alloy of iridium and osmium. 

Breithanpt pn>n(tsc.a to rank this species with the pyrites, apd considers it plcsiomorplious 
witli magnetic pyrites. 


• PALLADIUM. ■ Pauadium octaiirt>ri;m. 


Octahedral Palladium, Haii- Native Palladium. SeldnpaUadlte. 

Prbifary form, supposed to be the regular octahedron. Occurs 
mbstly in grains apparently composed of diverging fibtes. . 

H. above 4*6. G.=:ll*8, Wollaston; 12*14, Lowry.‘ Z»wsfre me¬ 
tallic. Color steel-gray, inclining to silver white. Opaque. Duc¬ 
tile and malleable. 

It poqpist 0 of palladium, alloyed with a Ultie platinum and iridium. lufusiblc alone 
bcfdra blowpipe, but fuses readily with' sulphur. By continuing the heat, tiie sulphur 
is drfven off, mid a gtobule of palladium obtained. 9 \ * 

Ojw. Palladium occurs wim platiuum, in Brazil. Its divergdpt^tn^ture distinguishes 
it from the latter metal. It was first made kno^liy Wollaston, t . . 

The iSeUnpaUaditf of/Zipken iiom Tilkerode has been lately acknowledged hy him to 
be natlyepedl^u^ The £ugei|esit8;of Zioken,' Itora.tlie sam^ locofity','cotftainih an.. 
nordiitg ^ author, palladium, silver,.uid g(fid« with selenium. Hammelsbe^ s 

Hint the dhlMilum may proeOed fiom-a mechanical mixture with selehiid of lead. 





DESCRlPflVE MINERALOGY. 



GOLDr Auruu cobicvm. 

. - *y. . • • . 

H(>xabe<lral Gold. JV- Native Gold. Gediegen Gold,' If. Electrum, Hau». O'r Natif,- M- 

ch^m. Rex MetallonAn. * ■ ,. . 

» • •• 

Prfwtary/orw,<the cube. Secondary form: figs. 2—11;, filcUi- 

sive, Plate 1, also figs. 14, 15, 16.- Cleavage none. Coinptfund 
crystal: coinpositibn similar to that represented in fig. 129, Plate 
II, but occurring in the form exhibited In fig. 16, Slate 1. Ifn- 
perfect crystallizations : filiform, reticnlale’d, and arbdxescent 
shapes—also in thin laminsc; also in imbedded graitls'an^ rolled^' 
masses. - ^ , . > , 

H.=2'5—3. G.~12—20. Lustre metallic. Streak and ColO/f ' 

various shades of gold-yellow, sometimes inclining to silver-white. 
Opaque. Very ductile and malleable. 

Hxa ores of gold in uuturc usually contain sliver in diffcn^nt proporiit^s. llie Uujgest 
proportion of silver is found in the eUrtrum of Klaproth, which is composed of‘Gh)ld 64, 
and silver 36, or two of gold to one atom of silver.' 

The native gold of Marinato.is competed of Gold 7.3*45, silver 26*48, or three 
of g^ld to one of silver. Its specific gravity is only I2*G66( as determine^ Bous- 
singaulL The projwrtion of three and a half to one has been found by Rose in the gold of 
'I'itiribi, in Columbia; that of five to one by Boussingault in gdld fibm Trinidad; six to 
one by Rous>in'ranU in specimens from Ojas Anebas, and by G. Rosts in specimens from 
near Niscime Tagilsk, in Siberia, and St Barbara,,Transylvania. The proporthm^tf eight 
to one is the most abundant; such is 4lic proportion in a ^cciihcn front G^usefaka, near 
Nischne Tagilsk, which Rose found to contain (Pogg. xxut p. 177) 87*17 ‘of Gold, and 
12*41 of silver; also in numerous others analyzed by the santo .chdmist, and alsol^l^us- 
singauit Tiiat of twelve to one is also of frequent occuir^ce. ' Boussingault fbund a 
.specimen from St Barlholomd to contain Gold 91*9, and silver 8*1 ; another Aom Gimr to 
ho composed of Gold 91*9, and silver 8*1; in each of which, the proportion of gold Itf'jnl- 
ver i.s that last stated. A similar composiUon wa.s found bv Rqsc, for specimens fWNn'dif- 
fvrent localities : one from Borusebka contained Gold 91*36, and silvtT 8*.38. Thh .least 
quantity of ^silver was found by G. Rose, in the native gold of Schubrowski, near Catlia* 
rittcnbiug, in Siberia. It consisted of Gold 98*96, silver 0*16, copper , 0*35, iron U*05~ 
99*.72. Its fapoeific gravity was 19*099. 

Copper i.s occasionally alloyed with gold, and also palladium and rhodium. The rko- 
ilium jfolil has the specific gravity 15'5^1&8. It is brittle, and contains, according to 
Del Rio, 34 to 43 per cent, of rhodium, and probably should constitute a distinct species. 

Oss. Native goltioccnrs in veins and in lutefspcrscd grains and lamina;, and ocodskmally 
cr 3 ’st'tllizcd m quartz, and is usually i^socialed with tulcoso rocks. It is often found in 
tlir- .sands of rivers and vallc}*;!, where it has been caniod Rom disintegrated aurifierous 
rocks. It also occurs disscuiinatcd in groins or tliin leaves in' various mctoltl^ ndlMtals, 
particularly iron pyrites. “ • 

III Brazil, Mexico, and Feni, the gold is mostly obtoincdcfronri alluvial wasbin^',^ and is 
ncrasionally met witli in masses of large size. Pieces from one to fifty Iba. wi;igbl lyerc 
taken from a mass of rock which fell ftom one of the higficst -mouiitauis of Pikr^gi^y. 
drgpml s|K‘c(mcns weighing sixteen pounds Iwve been discovered*in' the Ural, and oirfof 
.Va^ty-scvcM pounds; and in the valley of Tascliku-Targanka, October, 1843,-a'•till 
more extraordinary mass was found detached, weighing one hundred poimds troy. The 
Russian mines in (he Uraliait mountains quite productive. 1)bcy liavc afiSuded An¬ 
nually since their discovaiw about twenty-two tlvmsand marks, or qeariy thr6d-aiKt 
million of dollars. The giluvia! dtqwsits seldom yield more thdn'sizty-nYCgrains^Id 
lor four thop^md l]9p. of gojl, and never more than one hundred and twoiRy grains.* ' * 

(^fd ifi alluvial soil in the Wicklow mountains of Irehuid, and.at tijcad- 

hy^i^ gipBin^ A'sp^imen, weiglwg nearly eight snvorqjgn^ (iom the ^tsadpR^o 

^ Perthshire, is now in the mmcmlogicm cabbot Ajian, 

^The minds bf Hungary and Transylvania, Kmmiutz, SdkeoRi^ Poding, 
NagyegV Oficnbaxiyd, and BoiUit, occasionally aflbfd find;i^|iecWliS of 
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tilia nictalf It occura also in Salzburg^ and Uicncc in several places along tlic Alps, as 
far as La Garclette, near AUemontj'in Danp^y. 

Tho jMincipal deposits of gold, in the United States, are situated within tlie States of 
Geovg^'the Carolioas, and Virginia ; but it has been traced as far north as the Chaudiero 
river, in'Lower Canada, and is believed to occur in a nearly continuous line from tlic 
Rnwahaijock, in Virgihfa, to tjie Coot^, in Alalwma. Il has lK:en observed at Canaan, in 
N- ^ in dccomposibg pyrites; at Albion, in Maine, b^-Dr. JaAison; and hj Prof. Hitch¬ 
cock, at. Someract, in Vermont, aTong with hydrate of iron-and (quartz. The mines in 
North'Carolina are mostly within the ranges of cotHities between Frederick and 
Cbaribfte, -which are situated about in a linb. running N. E. and S. W., corre^Mnding in 
geneitd direction of the coast .The mines at Mecklenburg, whicharc principally 

vedn deposits, are the mdst valuable. The mines, of Burke, Lincoln, and Rutherford, are 
!(»’ the most part in alluvial soil. Splendid specimens have occasionally b^n found, the 
y^ndst lUagtiiiicent of which was discovered in Cabarras county; it weighed twenty-eight 
jwAe. s^elyard weight,” was eight or nine inches long by four or five broad and about' an 
jl jnch thick. Witliin a few feet, two other masses Were obtained: one of thirteen and llic 
' other eleven lbs.' In Virginia, valuable-deposits occur in Spotsylvania Ca, ten miles 
above Fredericksburg, on the Rappahonock river, at the United States gold mines; accom¬ 
panying silver,^^d, and Vivlanite, at the Rappahanonk gold mines, Stafford Co., ten jn'des 
froni Falmouth; in quartz and decomposed pyrites, at the Culpepper mines, Culpepper Co., 

JSt^idfin river; in auriferous pyrites distributed through vfjinsof quartz, lying in horn¬ 
blende .slate, at Orange grove gold mine, Orange Co.; in quartz, and also in alluvial de¬ 
posits, at tlic Greemvoo^ ^old mines. Orange Co.; in beds of qu:irtz, from one to two 
Ibet tliick, as.sociated with iron pyrites, copper pyrites, blende, argentiferous galena, spathic 
«pd Anglcsitc, at Walton’s g(dd mine, Louisa Co. About $100,000 have been ob- 
laincd by washing along the streams ip the vicinity of this mine. It acbompanios gran¬ 
ular h^vy fpar, in auriferOUB pyritesytat Eldridge’s mine, in Buckingham Co., and occur.s 
in varioQs.dtber parts of the Slate. 

6r^ is.t|ic most auctileand malleable,of the metals. ''According to Hr. Urc, a graui m 
the fomi of gold leaf may be made to cover fifty-six and three qiuuler square inches; and 
Keaonutf staten, that a grain, extended to the tbinnei^s it has iqxm gill silver wire, will 
cov^'aaarea of fqurtoeir hunf^d inches. Tlic thinnest.gold loaf is the two hundred and 
eighty tbouitfndtl) part of an inch tiiiek. On account of the extreme iiiaileabiiily of 
Ihig uostly metal, it is one of the cheapest and most common means of oniaincnting fumi- 
tu^dpe. It retains its lustre uninfluenced by muistarc and tfio atmosphere, and for tln.s 
reUete is well fittc^d for the various omamcntaT.uscs, and for the numerous purpo.se.s in the 
ar^, to which it is applied. 

The name r'ectrum was applied by the ancients to an alloy of silver and gold, in the 
proportion of one to five. Tiiis is origin of Klaprotli’s iiaine lor a similar native 
alloy. 

SILVER. ARQKNTirM OCTAnEUROM. 

'• Bexobcdnil Silver, Jlf. and NatlvsSUver. Godiegcii Silber, If'. Argent N'udf, i/. 

Primary form, ■ the regular octahedron. 'Secondary forttis : 
figs. 2,3,4, 16, and otfiers intermediate, PI. I. Cleavage none. 
Cwh'pound crystallt : 4ig. 1^9, PI. 11. Imperfect crystallizations: 
coarse and fine filiform, reticulated cujd arborescent shapes; also in 
plat^, and in .superficial coatings. 

H.=^5—3, . G.=10‘4743, Ha'hy ; 10*338, Gellert, Lustre me- 
tallid. Str^dk shining' metallic. Co/or ‘ silver-white ; subject to 
taxnislij' hy which the color becomes grayish-block; Ductite. 

■ ' i ■ * . . • 

Native sfiver is uraally an alloy of ulVer and-eopper. Gomfioaiti]!^ jKM»rding to Bit- 
thier,.of specunehs ftotti Carey, (Ann. dei^ M. xi, 73,) is sjlver90 ICL .It is also 

(M>mlHned gold m vt^ipus pi^prtions, ‘as is stated obh^ned 

froqfiMui^.alk^ of this kind, ellyer |md gold ^ ; ,ibid l^pra^' ftom^anbOier or^v^ * ' 
lUid gold 54. I^baUy Bom‘8 of the eompounos of goM arid silvijf-^ 
Gonatitutewtinot species,‘when their pecotiaritics shall luvc been more bludied. 
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readily iit the blowpipe Haina^ and uiForda on cooling a globule, having an angular crystal- 
line form. Dissolves in nitric acid and heated sulphuric acidt 

Obs. jNati\c Sliver occurs principally in arboresccnces and filiibnn shapes, in veins of 
calcareous spar or quartz, traversing gneiss slate, and other primitive Tock^.. The struc- 
tiirp of Iheso loriiis is soiiU'timt’s (piitc peculiar; they living composed of one'or more se- 
rip.< of octalicdroiis, ,eitl)cr closely united or arranged perpendicularly in straij^t rows. 
This structure i.s apparent^ niostSf thc-Nwwcgian and Mexican vanctiee. 

The mines of Kongsbt'rg In Nwway, formerly ufTordc'd inagnificcnt spcs^imons of^na¬ 
tive silver; they are now, fortheroost part, under .water. One Specimen-among the spl^- 
did suite this locality, in' tlie royal collection ut (kipt^hagch', weighs upw&rds of 5 
c'wt. 'Fhe principal Saxon locoUtiei arp at Ficiberg^ »Schnccbcrg, and Johanageorge^ 
stadt; the Soheinian, at Pr^ibram, Joachimstuhl, and Ratinbdrzitz. It also obcurB'in 
small quantiti^, witli other ores, lit Andreasberg, in the Hartz, in Suabiu, Hungary, at Al* 
lomnnt in Dauphiny, and in some of tlic Cumish mines. A mine on, the estate of Alvai 
III Stirlingshin', about the middle of last cpnturj’, adbrded X40,000 of j£50,000 of silver?'** 
but it was long since abandoned. 

Mexico and Peru arc at present the most productive coiuitrics in silver. In Mexico it 
has becn.obtained mostly from its ores, while in Peru it occurs principally natife. During 
Ihe fiT^t eighteen years of the present wntury, more .ban 8,18(1,01)0 niarks of silver wj?rc 
afforded by tJio riiiiu's of (Tiianuxnalo alone. Of liic 8^00,000 sterling, which it is cal¬ 
culated is the value of t^ilvcr niinuully aflbrdcd by the mines of the w'orld, abbut two thirds 
arc obtainr-d from Mexico. 

The Ibiited States hare afforded -but httfc native silver.It has been observed at a 
mine a mile souLli of Sing Sfhg prison, which Was worked for silver during the Revoluj 
lion ; at the Bridgewater copper mines, New Jersey; in interesting specimens at King’a 
mine, Davj(lson.(’o., N. C.; als.o at the copper mines of Michigan. 

'I'lic u.«es of silver, as li material for coins, also in tin; manufacture of plate and'varioiiH 
articles of luxiuy, arc well known. ‘For coinage it is alloyed in this country rtath 10 per 
cent, of copjMT, by which it is n-ndered Itarder, tmd consequently more durabk*. It is less 
iiialleahlo than gold, and cannot be beaten into unbroken k-avc.s thinniw than the one hun¬ 
dred and sixty thousandth part of an inch, w'liicli is more tlian one third thicker than ^d 
leaf. 

^IKRCl/RY. IlvDRAnGYRUM PLI’IUIJM, 


riilid Mfrruiy, J)f Native ^kreury. fit (iiiirk'-ilvcr. (.'•■dkgen Qiiecksilber. Mercnre. Natir,'.^. 
nydrarv} riiiii. Ari-rnliiiti Vniiin. Sjmma arj-ciiU. Luiuor A^ternalis, Mercuriii<i 0/tAe^/cAe- 

irtii/.’. 

Primari/ form^ the regular octahedron. Occurs in small fluid 
globules scattered through itsgangue. 

13-568. metallic. CoZor tin-white. Opaqlie. 


Rfitin ly volatile, before the blowi»ipe, vajiorizing.at the Icinperature of F.; lie- 
come.«f solid at — 30^ F., and with a little care wHil then crystalLzc in octalicdrona. -Dis- 
solv<!.s r< adily in nitric acid. 

Ohs. Fluid mercury is a rare mineral; the .quicksilver of comml^cc is mostly'nh ^it^ d 
trorn cinnabar, one of its ores. . Its most important mines <irc tliosc of Idria in Owniola, 
and Alinudcn in Spain. At Idria it occurs intcr^raed throqgh a kind of ^late-clfev, from 
which it I.S nlitained by washing. The Idria mines, at the present time, aSbrd ^Au^y, 
frpm iU ores and the nalivo metal, about tons, which is a ksa^ qui^ty au for- 
jn^riy. Native mercury is ql.Ho found in small quantities aTWoIiatein and Mori^^, in 
the Palatinab*, in Carinthia, Hungary, Peru, and other countries. It has bc6n li^ly dis¬ 
covered at Peyrat le Chatcau,.in ihe department of the Ilaule Vienne, in a damt^rated 
granite, unaccompanied by cinhabar. - ^ 

Mercury is used for th^xtraction of gold and silver ores, and is exported in Itfge quan¬ 
tities to South'America.' It is also employed foreilvoring mirrors, for' them^meters And 
barometers, for. percussion powders, and for various other purposes connocuil with medi¬ 
cine and Uu} aits. • , ' ' f 

I comfQon|»me of this metal, quicksilver, is a 'tnmslhti^ of the old pome, argon- 
thmm. 




metalmnea. 



AMALGAM. HyDAARovRiii^ dodkcatiedrvm. 

* , • 

OodhctlvBdfii Mercury, Native Amalgam. Naturilcli Amalgam, ir. Amalgam, i/avi. and ^ • 
Mercare Argeotif, 


Primary form^ the rhombic dodeca¬ 
hedron. Secondary forms: figs. 4, 6, 

8, 9,16; PI.* I, also the annexea figure. 
CM'ava^e dodecakedralj in traces. Also 
massive. 

. H;=2—3*5. G.=10*5—14; 13*765, 
Haidinger. Lustre ipetallic. Streak 
and color silver-white. Opaque. Frac- \\ 
ture cortcl^oidal, uneven. Brittle. A 
grating noise when cut with a knife. 



Cotnpontiohi according to Klaprotk (Beit. i,‘182) and Cordicr, (Phil. Mag. xiv, 41,) 
Mercury, ' 64 . . . 72*5 

Silver, 36=100, K. 27 5=100, C. 

The first of tliese analyses corresponds nearly to two atoms of Vncrcury and one of sil* 
voirtlic second to three atoms of mercury and one of silver. 

The’ mercury volatilizes before the blowpipe, and leaves a globule of pure silver. Wln-n 
rubbed on c(^per it communicates to it a silvery lustret It dissolves in nitric acid. 

Obs. rare species occurs principally in the Palatinate, at MoschellandSberg, where 

large and highly modified er 3 >tals are occasionally found. It is associated with mercury 
and cinnabar, in ferruginous and argillaceous veins, and is said to oecur where tlic veins 
of mercury and silver intersect one anotlier. It has also been found at Rosenau, in Ilun- 
gaiy, and in the mine of Salu in’ Sweden. ^ 

'Hie Arque.rite ol Bertliicr Is a silver amdlgam from Coquimbo, consisting of silver 8(e5, 
and mercury 13'.5, (Ckimpt. Rend, xiv, 567.) • 

LKAD. Plumbum octahkorum. 

Kcxaliodral head, ffmd. Gedicgen Did,Plumb NaUl'. Saiurnua 0 /(A« Plumbum 

nlgruHr.. ^ 

Primary /on», .the regular octahedron. In delicate membranes, 
and in small globular masses. 

tl.=l-5. G.=l 1*3523, Hituy. //us/re metallic. CoZor lead-gray. 
Opaque. f^raeZw/'e^hackly. Malleable and ductile. 

. KuitcB readily, and covers tlio supporUng charcoal with a yellow oxyA 
Qbs. This species is i^ptfirted bs occurring-at Al^on’in* Cumberland, in minute globules 
imbedded in gedena. It has been observed in ^0 lava of Madeira, and in an argillam-uus 
rock at Carthatf|hi'a.' It Has been described as forming delicate inembranos in the cleav- 
age joints of .guena on tiro Angla^ rive% Ohio. 

, The u&es oficad-are too w'cll known to require enumeration. 

> ' - . 

» BISMUTH. Bib^utum ocTAnrcpRUM. 

-Oct^iedral Bismuth. A/. Native Bl^uth, Gcdlegen Wismuth, lET. Bisnmth Notif. Bi:Kmutum, 
Jgrieola^ Fluinbun) Cluereoiu.' Tcctuia ArKeutl. Afiltnionluin TsminiHuni. 

Primary formtAhe regular Octahedron*. CZeava§*c octahedral, 
highly perfect. Also in teticulated and arborescent shapes; 
and granirlnr. - ’ ■ ' ‘ 
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H.=:2—2*5. G.==9-737. . Lustre metallic. Streak and Color 
silver-white, with A reddisK hue; subject to tarnish. Opaque. Frac¬ 
ture not observable. Sectile. Brittle, when cold, but when heated 
may be malleated. 

It is pure bi^iulh, cxcopAne bccAionally a slight admixture of arsenic. Fuses rea^y; 
fusing tcaipemturc 47(>° F. Before the blowpipe it evaporates, and leaves a yellow Gat¬ 
ing on the charcoal. It dissolves in nitric acid; subsequent dilution causes a white pre¬ 
cipitate. Cr^'stalli'zcs rcaiUly from Aidion. ’ \ 

BisinuUi occurs in vnins which traverse gnci.ss and clay, slate accompanying .Various 
ores of silver, cobalt, lead, and zinc. It occurs mo8rabundantly''at the silver and eobatt 
Klines of Saxony and. Bohemia, Schnt^berg, Annabcrg, AUenberg, Jonchimstahlt Johann- 
georgenstadt, &c. It has also been found at Modum in Norway, and Fahlun in Swed^ > 
.Vt Schneeberg it forms arborescent delineations in brown jasper. At Wheal Spamon', neftr** 
llcdruth, and at Carrock Fell in Cumberland, it is associated with ores of cobalt t for- 
iiierly it was met with near Alloa in Stirlingsliire - ' . 

LaneV mine in Monroe, (3onn., is its only knowi locality in tlic 'United Slates; it is 
thrro associated with wull'ruin, tungstate of h:rie, gdena, blonde, &o., and lb imbedded in 
quart/. 

Bismuth is employed in the formation of type metal, pewter, solder. &c. It is one of 
the con>tilm nt“ of the alloy, culled, from its extrchie fusibility,/muAfe metal, which melts 
at a tciupemtiire b<'to\v that of boiling w,atcr; itie constituents of this alloy are eight parts 
of bismulh, five <it lead, and threti of tin. It is sumctinies used for takinj^ costs of dehtjate 
objects Ihdt would be destroyed by heat. 


BISMUTH SILVER Bismutum aroenttcum. 

13iamuchic Silver ore. WismuUi SUber «/ the Germane. Bumutti Sulftiri PlomlKi^ArgeiitUidre, 

Rarely presents acicular or capiljary crystallizations; generally 
in ainorplioiis masses. . ' ^ 

kSoIl Lustre metallic. Color tin-white or grayish; subject to 
tarnish. 0[)aqiie. Fraoture uneven. Sectile. 

BkimuiIi ' ll , load .‘13, silver 15, iron 4*3, copper 0*9. sulphur 1G*3. Siduble 
i:i mine acid. Before the blowpipe it fuses readily to u silver button, covcniig the char* 
coal \\jth tin oxyds of loafl and bismuth. ' * • ' ' 

O/is. ih^rnuMi silver cieeruiipanies copper p 3 tritcs, in amorphous mnss(;A, at Se-hapba'ch, 
in the valley of Kiiizig in Baden. It is worked as an ore of silver. 


COPPER Cuprum octaiieoaum. 

Ocialiodral Copper, M. ami J. G«‘tiicgen Kupfertf/ote Germane. CulvA'Nailf, ft. Venue ./llekm- 

Primary form, the- regiflar octaliedron, Secondary forms: 
figs. 1—11 inclusive, PI. I. CVeara^e none. Compound crystals ; 
composition parallel to a face of the qctaheclron; variously modified. 
Imperfect crystallizations: arborescent and filiform shapes ; amor¬ 
phous. ■ ■ ' 

11.—2*5—3. G,=8;6844, llauy. Lustre metallic< Streak rfie- 
tallic shining. Colijr copper-red. Ductile and malleable. Frac¬ 
ture hackly. . ’ ■ 

• • 

it porel/ of copper. Before the blowpj^ it fusee rcaAily; oq anAmg, It is cov- 

era4^^i|^ a cootibg rf black oxyd. It disMlVes readily in'nitriB'acid, with the extrication 
of^Md fumes of nitrous acid, arid produces a blue solution with ammonia. 
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Obs. Copper occurs in beds and veins accompanying iU various ores, and sometimes 
associated witli iron. It is Ifreque&tly found in loose masses imbedded in the soil. 

Tlie finest crystaUine specimens are brought from Siberia and the island of Nolsoc, in 
Faroe, where it is* associated with fibrotw mesolype in amygdaloid, and tliough mostly dis¬ 
seminated in minute p^clca, it sometimea branches through the rock witli extreme beau¬ 
ty. Cornwall, and many of tlic mines near Rpdruth^ however, are the greatest reposiU>- 
ncs of this metal; it wso occurs m cdnsiderable quAtitics af tlie Consolidated mines, 
Wheal BuUer, andoUr^. • Its d^stallizations arc BeIdo>m regular, but usually lengthened, 
and'gitmped in elongated series, similar to native silver.' Brazil also afibrds native cop- 
|>cr;, a mass now in museum at Lisbon, supposed to be from a valley near Bahia, 
w^ha-dBlfi pounds. ' ^ ' 

'Ais has been fobnd native throughout tl^e red sandstone region of the United 
States, pa^cjularly in Massachusetts, Counoclicut, and still more abundantly in New Jer¬ 
sey, where it has been met with at several different places, sometimes in me crystalline 
masses, eimeclaUy Brunswickji^ Somerville, Scl^lcr’s mines, and Flemington. One 
' friasf frWnear Somerville’, on the premises of J. C.Van Dyke, Esq., of Brunswick, weighs 
78 pbunds, and is said originaHy. to have weighed 128. Near Brunswick a vein or 
sheet of cop^ier, from to F of an inch thick, has been traced for several rods. Near 
New Haven, Co^n., a mass was formerly found weighing 90 pounds. Still larger masses 
occur in Northern‘Miclii'gan, lately explored by-Prof Houghton; and sonic of extraordi¬ 
nary size were observed near Lake Superior by Mr. Henry it Schoolcraft on bis exploring 
tour in 1821. In the Yule College cabinet ^cre is a large irregular mass w’cighing 137 
lbs. from, the .vicinity of Lake Superior, nc^ On-ta-naw-gaw riwcr.> The large masssci-n 
by Mr. Schoolciaft on the west be^ of this river, kfrd (Scribed as weighing 2200 lbs., 
(Sill Jour, iii, 201,) was brought to the city of Wasliington during the year past 

Copper is of very extensive application m the arts.' In the pure state, it'is used for va¬ 
rious utensils, the sheathing of ^ips, dec. Alloyed with zinc, it constitutes brass, and 
with tin, it'ibrm^ bell-mctal. A similar alloy, in different proportions, constitutes the nia- 
icrial of which the ancients made their brass weapons and cutting instruments. The pro- 
))ortion in these instruments was about five of copper to one of tin, which, is the ratio 
that affords ah alloy of maximum hardness. Tills was the constitution of an ancient dag¬ 
ger, analy/cd by mclm. 

The term or as, which was applied to Uiis material, was also a general appella- 

lation for copper, and tlic various alloys in wliich it was the principal ingredient 


TELLURIUM. Tei.luriu>i iiexaconux. 


NtUveToIlariain, .JIf. and P. Hexahedrat Tellurium, P. Gcdlegun Sylvan, W- Godlrgen Tellur, 
//tfW. andX.. TelluteNatif Auro-FenU'6re, 

» 1 

It has been found in crystals, which-, according to Mr. W. Phil¬ 
lips, are regular six-sided prisms, with the tertninul edges replaced ; 
P : e=l22Q 2P. Cleavage undetermined. It also occurs massive 
and granular. 

Hi==2—2*5. —6*1, Phillips, Lustre metallic. Streak 

and color tin-white, firittle. 

* 9 


Composifton, according to Klaproth, (Bej^ iii, 2;) Tcllurinm 92-55, iron 7-2, and gold 
0*25. A sMcimcn from Nagyag afforded Petz, (Pogg. Ivii, 1842. 477,) Tellurium OT-SIS, 
and gold ^785, with n trace pf iron ^nd sulphur. It fuses readily on charcoal, limning 
with a greenish flame; and volatflizes almqst entity in white vapors. 

Osa Native tellurium 'has hitherto been found only at the mine of iMaria Ixireho, at 
Facebay, near ZalaUina in Transylvania, where it occuip in Audstonc, accompanying 
quartz, iron pyrites^ and gol<|| About forty years since it was fbimd in ‘^msiderablc abun- 
daheo, and'was melted to extract the sin^ quantity of gold it contains. At present it is 


vererare. : . • 

'llun coatings of tellury: a<iid havq. boetf observed by Petz, along 4v'ith native telluriuis; 
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AURO-TEIiLURITE. T>:llt'aium aiiombici’m*. 

YfUow Ofi-of Tellurium. White OrS of Tellurium. Wolwtellur. 

Primary form, a right rhombic prism. 
Secondary form : M ; e=zi42^ 45^ M : c 
X27<=> 15', P: a=l08« 30', P : a=143o 
Cledvage ia traces. Occurs in smalLcrys- 
tais and imbedded crystalline landneB.' 

Soft. G.=10 f)78. Muller .Von Reich- 
enstein. Lustre metallic. Color silver-, 
white, much inclining to brass-yellow. Opaque. Rather brittle, *. 

Compoiition, according to KlnpmtH, iii, 28,) Tellurium 44*75, gold 26*75, silver 
i^*50. lead 19*.50, sulphur O*.*)!), lh*lore the b'owpipo U fuses to n mclallic globide, and 
gi\o.s out a pungent odor. It is soluble in nitric acid. 

Oji& . The- oiilv known Irtealily is at Nui'-ya*^, in Transylvauiu, wllcre it « associated 
with graphic gohl and inangaiibh'nde*. 

CIRAPlfiC Ti-'Li.t'iiii'M rjHAriircesi. 

FrismaUc-AiUimony Cilanco, .fl/. Grapldc (luld. SchriliCtz. Tellure Natif Auro-argcuilfvre,//. 

--. Primary form, a right rhombic prism : 

M ; M=107^''-14'. >S'cco?tf^ttry form: P : 
a-l41^30', P : a'=.l2*rM2', P;e-151^ 
40', P :,e'-13lP 42', .P : e".=132^ 46'. 
Cleavage highly perfect parallel with M ; 
less so parallel with P. (Compound crys- 
tals : prismatic crystals intersect at 60 ’ 
and 120"^, nearly. Imperfect cryslallizniions: structure imperfectly 
coluinnar and 'granular. 

H.—1‘5 2. G.-5*723. /^/4Ar//*c metallic. /SVrea/jand co^or pure 

steel-ifray. Prarlure uneven. Very scctilc. 

i'unijiosiliun, af*f*f,r<hji:r lo V>< r/.' linM, ''.hjhri’sb. IH33, p. 'lYUurium 52,fiilvnr ll'.l.'l, 
»n»bl .i 1. irnti I .70— -3. to^r, ih«T w lUi mjiho copper, iron, untiincmy, sul))hur, and ursciiM* 

h hi--*'*' a-tlv, lin'Tiiig ihr n.irnr gn'mish-bbic, mid covering the charcoal withliwhitc 
owd : I'm.illv a nt< 1 illn* irlohn'c \< oht.nm-d. l)issol\i s in nilric acid. 

Oijs. It ncrllr^ willi ^ohl at Olb nh.my.i in 'rr.niMylvanm, in iiaritrtv veins, which tni- 
v< T'c jmrplivry ; hImi at Niigyag in the name country. 

li-v naiin: .illud*'** to lla' pfcuhur arrangi'itu-nt of the crystal^ rc>rml)ling writing char- 
•ictir- 

'I’lv* I irg' amount f)f g<jld it coutamii, renders it a lughly valuable ore. *' 

N\'riVI‘. AN'riMONY. .Stibu'm luioMiiofiRDRdM. 

Hhonii.olK'tlrttl AntimoDy, Jif. Iiodscalicdfal Antimony,./, .\ati\L> Antimony, Gnlingen Aatimon, 
ir. Gfedu-in-n ri|iii*i4Ntiariz, i/au«. Aiittiimmc NatU^//. .• « 

Primary forni,, aii’obtuse rhombohe- 
dron ; R:R==li7® 15'. Secondary form: 
the'anneved figure. Cleavnge highly 
perfect and producing a surface of splen¬ 
dent lustre, parallel to a, also distinct, 
parallel with R. Scldp^ti in crystals : 
generally massive, structure lamellar. 
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If.-3—3 5. G.=6*Y2, KlajDroth ; 0*646, a Swedish variety. Ltis- 
Ire metallic. Streak and color tin-white. Rather brittle ; not 
ductile. 

rompowiton, ftCcortUni^ to Klaprotii^ (Beit iii, 169,) Antimony 98, silver 1, and mm 
O Before the blowpipe it soon meHa to a j^obule, continues to burn 

though the heat be removed ; a con^uatioh of the heat causc;s it to evaporate in white 
i'umeff, which arc dcposito4 around the globule. Under the microscope, ycllowish-whitc 
nctahedipiu,^bably of ahtimonous acB, are seen to be first formed, and subsequently, 
prismatic brystaJs of ox^d of antimhny, with which al last the whole globule is covered. 
It <tr^talUxeB readily. froAt Aision. 

Obs. . If occure in lamellar concretions it) limestone at Sablberg, near Sahla, in Swe¬ 
den ; at Andreasberg in the Hartz; in argimtilcrous veins in gneiss at Allomont in l>an- 
jdiiuy !at Przibram «n Bohemia; in Mexico, and other places. It is often accompanied 
by the folluAdng specios, from which', however, Tf is readily distinguished by means of the 
blowpipe. Antimony is variously .employed in the arts, and for pliarmaceutlcal prepam- 
lionS. One^art of antimony issiHoycil witli sixteen parts of lead in tlic formation ot type 
metal. With lift, it forms the moial oh wliich music is engraved. 

■ ANTIMONIAL SILVER. Stibium bhombicum. 

l^rifiniaUc Antimony, Mi Octahedral Antimony, J. Antimonlet of Silver, Spieeglas-Silbcr, ft'. Silki 
KrpfMsglauz, //au«. Antimon Silber, £. A^i'nt AutUnuiiial, H. 

Primary /orwi, a right rhombic prism. Cleavage parallel to P 
distinct. Compound crystals : similar to those of Arragonit'e and 
white lead ore. Imperfect crystallizations: composition granu¬ 
lar, particles of various sizes, weakly coherent. 

H.=3*5—4. G.~9*44—9*8 ; 9-4406. Haiiy. Tmslre metallic. 
Streak and color silver-white, inclining to tin-white. Opaque. 
IVactiire uneven. 

Compoftition. according to KlaprojJi (Beit, ii, 298, and Hi, 17’1) and Vauqucliii, (Iluuy, 
ui, 392,). ^ 

' Silver, 84 76 77 78 

Antimony, 16=100, K. 24=100, K. 23=100, ,K. 22=100, V. 

Before tlic blowqjijie gray fumes of antimony arc given ofT, and a gray metallic globulo, 
which is liot malleable, is left. By continuing theheut, the mIvit is obtained. 

Obs. It occurs* in veins at Altwolfach in FurstenlHTg, VVilticlicn in Swabia, and at 
Andrcasbci^ in the Ilartz, associated with several ores ol silver, imlive arsenic, and ga¬ 
lena, and other spoeies. 

If found in sufficient quantity, this would be a valuable ore of silver; but it’is yet a rare 
miucral. 

'NATlWi*ARSENIC. Aii6F..\a'M niroMnoiiKDitiM. 

• r * 

i\alive Arsenic, Jtf. G^iJlcgen Arscnlk, ff. Arsenic Natif, if. Arspnioam. Ap/icuko.', .\oc£vinov. 

. . 0 _ 

Primary form^ an obUise rhombohedron ; R : R~114"^ 26^ 
Cleatfoge imperfect parallel with a. Presents iilso reticulated, ren- 
iformi and stalactitic shapesstructure columnar or granular: 
when the foriner, cle,avage is observed perpendicular to the axis of 
thfe individual. 

.H.=3*6. G,=6*6Z2, Harej^th, , It varies fVoin 6*67—^.5*93. Lns~ 
Ire metallic. , Streak and dWor tin-white, tarnishing soon to cjarJC' 



46S 


BKSCRIPTIVK MINERALOfiY. 


AVhrn licaU'd it volatilizes in white fumes, having; tlic odor of jjarlic ; if licatcd nearly 
to n'dness it burns w'ith a pale bluish flame, giviii^ out alliaceous fumes. 

Obs. Native arsenic commonlv occurs in vcibh in primitive mountains, and ^ often 
accompanied by red silver ore» realgar, blende, and oth(;r metallic minerals. 

The silver mines of Freiberg, Annalicrg, and Sc]mceb(‘rg, afford this metal in oonsid- 


In tlic United States it has been dbacryed by Jackson at HaveAillj N. H., 
of Mr. Francis Kimball, in thin laym in dark blue mica slate, stained byjdum] 
containing also white and magnetic pyrites; also at Jackson in the same 
Its peculiar o<lor when heated, wmoli is also apparent when struck witii n 
rpiitc characteristic. . . ' 

Arsenic is a virulent poison. It is employed in several pharmaQentioal f 
[t is also used in (^ng a peculiar tint to ^ass, and in various mctallm^cal 
The nameiArsenic, is derived fh>m the Greek, apirsrtinif,or appet'irov, muse 
applied to orpiment or su^huret of arsenic, on account of its potent properties^ 






ORDER IX. PYRITINEA. 


NICKEL STIBTNE. NirroLiTEs i irroMiw. 


fSutotnoUB Cobalt-PyriteB, M NirkellforouB (ini Antiaiony, Nickel-pse'^lonzfrz, and Nickelacu 
inon^anz Germans- Antunoine HuUuru Nickolil^re, ff. 

Primary form^ the cube. Cleavage cubit, perfect. Occurs 
also massive ; structure granular. 

H.=6—5-6. G.=6*45l, a cleavable variety. Lustre metallic. 
Color steel-gray, inclining to silver-white. Brittle. 


Composilumt according to Klaproth (Beit. vi» 3^9) and Rose, (I'ogjr. w, 588,) 


Nickel, 

Antimony, 

Sulphur, 

Ard^c, 


25 2 .> 
47 7.5 
15 25 


11-75«100, K. 


27:ifi 28 01 

5.v7() .54 .J 7 

1.5 9H 1.).55 

—=99*10, R. —9806, 11. 


In the blowpipe flame it is {Mirtly volatilized, .md the charcoal is cohered with a white 
coating. Ultimately It fuses to a mctaUic globule, which couiniunicates a blue color to 
glass m borax. , ** 

Om. .It occurs in the duchy of Nassau, in tlie mines near Freusberg, associated with 
spany iron, galena, and copper pyrites. 


ANTIMONIAIi NICKEL. NirroLirrs ifFwoovui*. 

s 

Antinoolet of NlekeL Antimonnickcl 


Primary /orm, a hexagonal prism, t^econdary form: thin 
hetagonal plates. • 

H.=about 6’6—6. G.=7*641, Breithaupt. Lwsfre metallic, splen¬ 
dent. Streak reddish-brown. Color in the fresh fracture light 
copper-red, inclining strongly to violet. Opaque. Fracture un¬ 
even—small subconchoidal. Brittle. Not act^^n by the magnet. 

a • 


OnkposUion'i according t<» Stromeytt, (P<^g. zxxi, 134,) Nickel 26*946, antimmy 
63*734, uon 0*866, gal^^na 6^37ss99*9o3.' Some antimony sublimes before the blowjupe. 

Oaa. 'It occura'in the Andreasberg mountains, associated with culcareous spar, galetaU' 
and smiltine. 

60 
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COPPER NICKEL NiccoLiTKB cuHiicolor. 


Priionjitic Nickel Pyrites, M. Arseniet of Nickel, Thom. Kupfemlckel, fV. ArscniknickoJ, L. 
Nickel Arseoleal,/f. NlckclUes. Hothnlckelkiee. 

Primary form^ hexagonal. Usually massive—structure pearly 
impalpable ; also reniform, with a columnar structure. 

H.r=5— .5*5. G.=7-33—7*655. Lustra metallic. Streak pale 
brownish-black. Coior copper-red. Opaque. ‘Fracture uneven. 
Brittle. ’ • 


Gompoaitum, according to Pfaff, (Schweig. Jour, xxii, 
iv, 471,) and Stromeyor, 

256,) Berthier, (Ann. 

Nickel, 

.J8-90 

3! *94 

44*296 

^knenic, 

40*42 

kJ'80 

54*726 

Iron, 

0*34 

trace 

0*337 

Sulphur, 

Antimony, 

0-80 

2-00 

0*401 

■ ■ — 

8*00 

—r- 

Lead, 

0*56= 

=97 02, P. Cobalt, 0*16«:98*9 

, B. Lead, 0 320 


Before the blow'pipe, on chaTCoal, it emits arsenical fumes and fuses to a white globule} 
which darkens by exposure to the air. In nitric acid it soon assumes a green coating, 
and in nitruiuuriatic acid is dissolved. . ’ 

Obs. Copper nickel accompanies cobalt, silver, and copper, in the Saxon mines of An- 
naberg, Schneeberg, &c.; also in Thuringia, Hesso, and Styria, and at AU^ont in Dau- 
{rfiin^. It is occasionally observed in Cornwall. 

It is found at Chatham, Conn., in gneiss, associated willi smaltine. 

Nickel is employed in the manufacture of what is called ** German silver,” of which it 
constitutes 17-48 |>< r cent.; the other constituents arc cop|)er 53*9, and zinc 39* 19. 


WHITE NICKEIi. Niccolites Hoffhannt. 
ninarseniet of Nickel, 7%^. Welwnickelklei, Arsenlknlckcl. 

I 

Primary form^ supposed to be the cube. iS'econi^ar^ fortns: 
figs. 2 and 5, PI. I. Occurs also massive. 

II.=5*5. G.=7‘13. Z/usfre metallic. Co/or tin-white. Opaque. 
Fracture uneven. 

4 

Compositionr acrordmg to Hofimann (Pogg. xxv, 491)^d Booth, (SiDiman’sJ.zxix, 


Arsenic, 

Richelidctff. 

72*64 

' Hchneebog. 

71*30 

Nickel, 

Cobalt, 

20*74 

' 28*14 

3*37 

Bismuth, 2*19 

Iron, 

Sulphur, 

3*25 ^ 

Copper, 0*50 

-FslOO, tt 

0*14-103*97, B. 


It evolves arsenical fumes before the blowpipe, and ihses to a brittle metallic button. 
Fused with saH of pht^honu, it affords a clove-brown transparent glass in the outer, and 
a brown ojpaqai^ghw in^the inner 6ame, thus indicating the premee of nkh^ * 

Obs. It occurs in crystals in the cobalt mine of Richelsd^ in Hesse.; alsa masrive 
at Schoeebog, mixed with quartz, and often covered with ajhin coating m niok^ jpeen- 
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PLACODINE. Niccolites obliquus. 

Flakodb), Brcitkaupt, Pogg. lUlt 631,1841. Planner, I'ogg. IvlU, 383. 

Primary /brw», an oblique rhombic pri^. 

M : M=64° 32'. . Secondary form; M : «= 
l'22o J16', g: fi'=133° 28', g': & (over g) =86° 

64', g; 5==11B° 4^6: a=120°6'. Cleamgem i 

traces parallel with M and the shorter diag¬ 
onal. Occurs also in crystalline masses. 

H.=5—5-6. . G.=7-988—8*062. Lustre . 

metallic. Color bronze-yellow, little lighter than magnetic pyrites. 
Streak l}lack. Fracture conchoidal—uneven. 

Compohtion, according to PlattncTj Arsenic 39*707, nickel 57*044, cobalt 0‘9l0« cop< 
per 0*8^, sdpW 0*617»99*140. 

^^8. ITuti ore of nickel was found at the Jungfer mine, Miissen, where it occurs along 
with spathic iron and nickel glance. The crystals are tabular, and hence Breithaupt’s 
name, iiom irXaicudijs, tabular. 

NICKEL GLANCE. Niccolites DECREriTANS. 

SUlpbo-artenlde of Nickel, 7%«m. Nickelglanz. NickclarBenl^lonz. Nlckelorsenikkiee. 

Primary form, the cube. Secondco'y forms : figures 2, 5, 43, 
Plate I. Cleavage cubic, highly perfect. Occurs also in lamellar 
and granular masses. 

.H.=76'5. G.=6*097, G. Rose; 6*129,-Pfaff. Liistre metallic. 

Co/or silver-white—steel gray- Streak grayish-black. Fracture 
uneven. 



CotnposttidR, according to Berzelius (K. V. Ac. H., 1820, p. 241) and Lowe, (Fogg, iv, 
505,) 


' AVeenic, 
Nickd, 
Sulphur, 
Iron, 
Silie^ 


56*50 

53*32 

28*17 

27*00 

12*67 

14*40 

3*63 

5*29 


0*61:=100*58 -=100*01 



Schladming. 

48*06 

42*52 

30*80 

38*42’ 

19*29 

14*22 

2*99 

2*09 


1*00=102*14 1*87=99*12, L. 


'When heated it decrepitates with great violence. Ignited in a glass, tube, sulphuret of 
arsenic sublimes as a transparent ywowish-brown mass, which remmns clear on cooling. 

Obs. It occurs at Loos ii^Hclsmgland, Sweden, and in the Albertine mine, near Hurz- 
g«ode in theHsrtz. It is associated with copper pyrites, galena, calcareous .spar, fluor 
spar, and quahz. It was noticed by Cnmstedt, W was first analyzed and described by 
Haff The lu^er specific gravity (6*6—6*9) and different composition of the specimens 
from' ScUadnung, seem to indicate that thay form a distinct species. In ciystallization 
and external ebaraoters they resemUe nickd ^nce. 


' CAPILLARY PYRITES. Niocoliteb capillaais. 

NathrsRidM, Jl#. and .X ' Salpboietiof Niekel. Scbwefelnkk^Haafldn.o/tlsOtfmaM. Nlokcl 
Buifiltd, Lny-. 

Ftimary /or^, cm obtuse rhombohedron, R:R=144o 8', Miller. 
C7dava^s rhombohedtal; perfect. Usually in delicate capillary 
cryst^izations. 
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H. about 3. G.=^5-278, Miller. . metallic. Co/or'brass- 

yellow, inclining to bronze-yellow and steel-gray. Opaque, Brittle. 

Composition, nccorditiir to Arfvecjson. (K. V. Ac. n.,-1622, p. 4430 Nickel M'35, and 
sulphur 34'36=98'61. 13^'forc the blowpipe it fuses to a briitlc metallic magnetic globule; 
it colors glass of borax violct-bluc! Fonns with warm nitric acid a gray or pale-green 
solution. 

Ods. It occurs in thin capillar^' crystals in the cavities, and among the crystals of otho* 
minerals, at Joacliijustahl in Bohemia, .lohanngeorgenstadt in Saxony, Andreasberg, Corn¬ 
wall, and other places. Near Merthyr Tydvil, at Dowlois, it oi^curs in regular crystals, 
occupying cavities in nodidcs of spathic iron. / 

SULPIilJRET OF IRON AND NICKEI* . . 

Schcerer, Pogg. Ivlil, 1M3, p. 315. 

In crystalline masses cicavable paralle. with the faces of a regu¬ 
lar octahedron. 

H.=nearly that of magnetic pyrites. G —4*60. Lustre metal¬ 
lic. Color light lironze-yellow. Streak light bronze-brown j and 
streak-powder a little darker. Not magnetic. 

(■ompositiofi. nrrordni'^ to Schcerer, Sulphur 3fr8C, iron 40’S6, nickel QS'SSs^lOO. 

In the outer flame of the blowpipe gives with borax llic reaction of iron; in the inner a 
black pearl, opaque, with reduced nickel. 

Obb. Occurs disseminated through a liomblcnde mass, and comes from southern Nor¬ 
way. 

BlSMt'TlI NICKEL. 

\ic kclu'iiiiiiulhgl.'in? tif Ike Germans- 

Primary form, the regular octahedron. octahedral. 

H.=4’5. /iRs/rc metallic. CWor light steel-gray to 

silver-white, often yellowish or grayish through tarnish. Brittle. 

f 

CnmpnsUion, uecordltig (o Kobell, Olin. yflfl,'; Sulphur 3S-4G, nickel 40‘65, iron 3*48, 
Cobalt bismuth 14*11, cf.p|irr J'b'W, K-^nl J-,'ii?=i00‘Ii4. , 

Fusr.s pa>ily before the blow|>i(M' on churroul, to a grSy brittle magnetic bead, and colors 
the coal yellowish. On es a greenish i/ilution with nitric acid, depositing at the same 
time the pul]>hur. 

Obs. 'j'hii ore occurs at (iiuiiau, in the di.<,trict of Sayn-Altenkirk, associated with 
quartz ari4 copper pyrites, and often mixed with the latter. 

a 

SMAI.TINE. CoBALlTKS OCTAlIBD^ilUP.'’ 

Octahedral CobiU-Pyrltes, M. Gray Cobalt. Tin-white Cnbalt,./. AtnarMniet of Cobalt, Them- 
TteMralkicfi, tinet. Wi;isjMr-.*<pci9kobold, Spelaakuba'lt, t/aus- and Cobalt ArBenl^, H- 

Primary form, the regular octahedron. Secondary forms: 
figures 1—10, and fig. 16, JPIate I; also several of these forms in 
coinbination. - Cl^vage most distinct parallel to the primary 
face.s; ajso in traces parallel to the faces of the cube and rhtunbic 
dodecahedron. Imperfect crystallizations: reticulatedi tind oUier 
imitative shapes j granular, coarse or fine. * , 

H.=p6'5. ■ G,=b‘il66—7*2. Lustre metallic.'‘ gmyis^- 

black. Color tin-white, inclining, when 'massive, to sWel.'gtay. 
Opaque. Fracture granular and uneven. Brittle. 
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CttHuoniipn, according to Stromeyeri; (Ann. Fiiil. x, 238,) Varrcntnipp, (Pogg. xlviii, 
505,) ^sbecrer, (Pogg. zlu, 546,) andiWdhler, (Pogg. xiiii, 592,) 


Arsenic, 
Cobalt, 
Iron, • 


Copter, 
Su^hor, 


74-2174 

20-3135 

3-4257 

0-1586 

0-8860«»09*0012, S. 


Tunaberf. 

O.sTaai. 

69-459 

23-440 

4-945 

0-900=98-744, V. 


Skiuterud, Norway. 

77-84 ^ 79-2 

20-01 ^ . lft-5 

•.1«51 • 1-3 

trace —> 

0-69=100-05, S. —=99-0, W. 


The TarUfty Oom Skuttpnid is considered by Schccrer and Wohler a distinct species, and 
is called Artenikkohaltkiet. 

The radiated white cobalt of Werner, from Schneeberg, contains, according to John, 
Arsenio 65-75, eoba)]l 28*00, iron with manganese 6-25=100. Kobell and Hoffman have 
analyzed the gray speisskobalt from Schneeberg, and found its composition as fdiowa: 


Arsenic, 

Cobalts 

Iron, 

Bismuth, 

Sulj^ur, 

Opper, 


71-08 

9*44 

18-48 

1-00 

trace 

trace=99*92, K. 


Copper and nickel, 


70-37 
1.3 9r> 

11-71 , 

O-OI 
0-66 

3-18=99-88, H 


Heated in a candle it emits copious arsenical fumes, and melts to a white brittle metal¬ 
lic globule. It colors borax and other fluxes blue, and produces with nitric acid, a pink 
solution. 

Om. Smaltioe usuallj^ occurs in veins, accompanying other eres of cobalt and ores of 
silver and copper; also, m some instances, with copper nickel and mispickel. 

With silver and copper it occurs at Freiberg, Ann-aberg, and particwlarly Schneeberg in 
Saxony; at Joachimstahl in Bohemia, the reticulated varieties arc fr^uently found im¬ 
bedded in calc spar; also at Wheal Spamon in Coniwall, and at Kichclsdorf in Hesse, 
in veins of oupriferous shale. 

Chatham, Conn., is the only known locality of this mineral in the United States., It 
there occurs in veins traversing gneiss, associated with mispickel and copper nickel. Deep 
shafts have been cut into the rock at this place fur the puiposc or working the ore, but the 
proj^t is now given up. ■ 

Tiio presence of copper nickel, which is a very common associate with this species, is 
tho cause of no small annoyance to the miner; for even a minute qiianti(v snffccif to de¬ 
stroy the line blue color obtained from cobalt Tho ore, when srpnr.ttod from this atten¬ 
dant, is roasted to drive off the arsenic, and finely pulverized, and is then prepared for giv¬ 
ing blue color employed in painting porcelain and stonc-warc. Widi silex and potasli 
it affords smalt. 

The Biartnitk cobalt ore of Karsten is supposed to be a mechanical mixture of smaltinc 
and sulphuret of bismuth. 


COBALTINE. Cobaliteb hemi-ci'bici'S. 


ff^abcdral Cobalt-Pyrites, M- sl^Jilver-Whlte (7nbalt. Un^hi Wliitc Cobalt (>lance Cobalt ^u)pho 
Araeote of Cobalt T4«m. Clanzkobolt Kobult Glaoz, i/aus-aiulCobalt Gris, tf. 


Primary form^' the cube. Secondary 
farms .* figs. 42—47 inclibsive, Plate 1, also 
the annexed figure. , P : e"=16fi° 3(K, P : e' /«, u. 
*163® 26'6^^'. Cleavage cubic,' perfect. \ 

Planes P longitudinally striated. Occurs 
also massive.; structure granular—fine. 

H.=6*6. G.=6*298. Lustre metallic. 

Stteah grayish-blAck. Color silver-white, 
inclttung to* red. Fracture uneven and 
lamellar. Brittle. 
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Composition, according to Fassaert (Ann. <le Clb xxviii, lUO) and Stroineyer« CJkaiL of 
Phil. X, 228,) .... , • 

BIhitterad. ^ 

Cobalt, • 3(1-66 , 331012 

.» Arsenic, * 4900 , 43-4644 

Sulphur, • 6-50 20-0840 

Iron, f 5-(>6=97-82, T. 3-2324»99-8820,8. 

Before the blowpipoit gives off fames of arsenic, and affords, after roasting,, a duO blapk 
metallic globule, which attracts the magnet It colors borax blue, and effervesces in 
heated nitric acid, like the preceding specie^ 

Obs. It occurs at Tunaberg ahd llokaiisbb in Sweden, in large, splendid, wdl d^finsd 
crystals; also at Modum in Norway, where it is mined. Other locahtica are at Querbach 
in Silesia, and at Botallick near St. Just, and in other places in Cornwall. The -most pro> 
ductive mines arc those of ^V'ehna in Sweden, where it occurs in mica slate. These mines 
w^ere first opened in 1809. ' • ‘ 

This, and the preceding species, afford the greatest part of the snfalt'of commerce. 
It is also employed in porcelain painting. 

• COB ALT PYRITES. Cobilti-kb crurci's. 

Isometric Cobolt-I'yrites, .V. Sulphuret of Cobalt, Tkan. Kolialtklcs. Sctawcrdkobalt. 

A 

Primary foriiiy the cube, i^tcmidary forms: figures 2, 3, and 
others, Plate I. Cleavage, cubic, imperfect. Occurs also massive— 
structure granular, sometimes impalpable. . 

H.=5-5. G.-6-3—6-4. Lustre metallic. CWor pale steel-gray, 
inclining to copper-red when tarnished. Opaque. Fracture un¬ 
even or subconciioitial. 

Composition of the .Swedish variety, acrording to Hisinger, (.\fhand. iii, 3J9,) Cobalt 
43 2, copjjcr 14- i, .'sulphur iron ‘1 .>.1 — 99 6.3. It gives off a sulphurous odor when 
heated, and after masting, colors glass nf borax blue. Dissolves in nitric aci^ except the 
sulphur. 

Obr. It occurs in gnei.ss at Dastnac.s nr'ar Riddarhyltan in >Swcd(.*n, associated with 
copper pyrites and hornblende, and at near Siegeii in Prussia, with heavy spar and 

carbonate of iron. 

ARSKXID OK MANGANESE.. Mancu.mtes aluaceuk 
Arseiiii’tof Mant'urjc.iic, Thom. Ar’«'i>iiirvt ol Manenii'.-sC. Ar^ienlkniangan. 

Occurs in hotryoidal masses, also amorphous ; structure foliated 
or tiranular. 

H. above o l stated as hard. G.^-5*55. Ltistre metallic Color 
grayish-white. Opaque. B'racinre uneven. * 

Composition, according to Mr. Kane, (Quarterly J. of Sci'.’, new Ber., vi, 381,) Manga¬ 
nese 45;), ar!*enic jPH, and a trace of imn—97-3. Jk;fore the l>lnw])}p(! it bums wim a 
blue ilame, and falls to powder; at u higher temperature the arsenic evaporates, and coyers 
the charcoal with a white powder, ft dissolve^ in atpia regia, without leaving any residue. 

Ob& It i.s found in Saxony, and was first ol).scrvcd by Mr. R. J. KonOf of Publio, 
tached to a mass of galena from that country. ' 

LETK'OPYRITE. Marcahitrs acrotohub. 

Axotommu AiwidM'Pyrltes, Af Priomatic Arsenical Pyrites, J; GlsoMrsenikklea. AfMdkefsm, 
ArseiiikalklBf. Arseoosloerit. 

Primary form, a right.rhombic prism; M :.M=i22f 26'.' '4^- 
ondary form: similar to the figure of liroconite, 

(adjacent planes) x=6F 20'. Occurs also massive. 
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G.p7*228, specimen from Silesia; 7*337, a crystal 
frdm*Bedford Co., Perin. Lustre metallic. Streak grayish-black. 
Color between silver-white and steel-gray. Fracture uneyen. 
Brittle;' ^ 


CompoMtionj a6cording to 


Sulphui, 

.Iron, 

Gan^e, 


Meyer, TCarstcn, and Ifai&mann, ^Pogg. 1,154,) 


Reiehantcin. 

1-631 

63*142 

30-243 

3*550 


Kl'iclii-nftelii. 
1-77 
65-88 
32-35 . 


F^chladminf. 

5-20 

60-41 

13-49 


Nickel and cobalt, 18-47 


98*566, M. 100-00, K. 97-57, H. 


Scheerer haa analyzed an arsenical iron from Satersberg near Fossnni, Norway, with 
the following result: 

Sulphur 1-28, arsenic 70-22, and iron 28-11. * 

,Ob 8. It occilra associated with copper nickel at Schladining, in Styria; with serpen¬ 
tine at Rcichenstein in Silesia, and at Loling near Iluttcnberg in Canntliia, in abed of 
sparry iron, associated with bismuth and scoroditc. 

. A crystal^ weighing two or tlirce ounces, has been found in Bedford Co., Penn., but it is 
not known un^ what circumstances. In Randolph Co., N. C., a mass was found 
w^btng nearlji^o pounds. 

Tne name Icucopyrite is derived from Xevxos, and pyrttes. 


MlSPlt^KEL. Marcasites peritomub. 

/ 

Prlimatic Arsenic^ Pyrlteo, Jlf.' HarcsKite. Sulpho-arsentte of Iron. Arsenlkkies of tht Oentam- 
Per Aisenlesi, H. Danalte.. 

. Primary form^ a right rhombic prism; M ; 63', Sec¬ 

ondary forms: 




Franconia, N.II., and Kent.N. Y. 


a': a '^1450 26', a : 0=118° 32', a" : a"=:99° 
62* and 80° 8'; according to Tesfthemacher, 
a crystal of the cobaltic variety, (Danaite,) 
figure 3, which is alter^ in position f/om 
Teschemachei’s figure,) gives M : M=112°, 
a : a=121° 30'; a" : a"=100° 15'; and ac¬ 
cording W Scheerer. a cobttltic variety ficom 
Skutterud in Norway has M ; M=lll° 40' 
—llii°'2', and a : a=12l° 30', Cleavage 


3 . 
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the first kind parallel with M. Impetfect crystallizations 
ture columnar—straight and divergent, or irregular ; fine gniittfi&r, 
or impalpable—particles strongly coherent. 

H.=5-5—6. G.-G127. Lustre metallic. dark gfrayish- 

black. Color silvej-whit^ inclining to steel-gray. Fracture un¬ 
even. Brittle. ' >, 

Compoaition. according^ to Strompyer, (Schwcip. J. x, 404,) Chcvreul, (GUb. Ann. x^, 
84,) Sclieerer, (Pog^. xlii, 546,) Wohler, (Pogg. xliii, 591,) and H^yca, (Sill. J. xtfv,-386',) 

DoMBiU, 



Freiberg. 


Skutterud. 

Skuttcrud. 

FranciQDla. 

Iron, 

3(>()4 

34-94 

2036 

30-91 

32*94 

Arsenic, 

42-88 

4.3-42 

4076 

47-46 

41*44 

Sulphur, 

21-08 

2013 

17*34 ' 

• 17-78 

17*84. 

Cobalt, 



901 

4*75 

. 045 


100-00, St. 

98-49, C. 

99*47, Sch. 

100-89, W. 

98*67;.H, 


D.inaitP, and the ores from Skuttmid, have part of tlu* iron replaced by cobalt Schcerer 
found that the lurgc.»t crv:<tals contained the largest proportion of cobalt 

On charcoal, Hefon- the blowpipe, copinns iirscnical fumes arc driven and a globule 
is obtained of noarl> pure sulphuret oi iron, which acts on the needle Ini magnetic py¬ 
rites. It gives ftre with ^led, emitting at the same time an alliaceous odor. It dissolves 
in nitric aeid. wuli the exception nf a whitish residue. 

Obs. The loe.'iliiu s of inispickei are principally in primitive regions, and its usual min¬ 
eral asweidtcs aie .'silver, lead, and tin, iron and copper pyrites, and blende. 

It is abundant at Freiberg and Miinzig, where it occurs in veins ; and also in beds at 
Breitenbrun and Rasehau, Andreasberg, Jonchiinstahl, TUnaberg in Sweden; Wheal 
Mawdhn, and Cnaniiiiitv. in ('oniw.ali, are other localities. 

It i.s met W'ith in 1 u cr\"^(allizalions in gneiss at Fruneonia, N. H., associated with 
copper pyrites : aUo at jai-kson, N'. H., and at Haverhill: in !\!aim; at Blue Hill,Cormna; 
.Vewfield,/Bond's ritouiit'iin,. and'rhoinaston. (Owl's head :) massive at Worcester and 
Sterling, Mass., and in I'onnecfieiit at Chatham, with smaltine and copper nickel, at 
.Monroe with wolfram and pyrites: at Derliy, in an old mine, associated with quartz ; in 
New Jersey at P’ninklin: in ,Vew York, ina.ssivc, in Lewis, ten miles .south of keesm’ille, 
L.SSPX Co., with hombli ndi;; m rry'<tals and iiiasHVC near Kdcnvilic on iIopkin8*B farm 
and elsewhere in Orange Co., with scornditc, iron sinter, and thin scales of gypsum; also 
in fine crystals at two loealities a few rods apart, four or 6ve miles northwest of Cafind, 
near Brown’s serjieritmo quarry in Kent, Piitimiii f’o. 


MAGNETK- PYRITES. Pyrites hexaconub. 


Rhnn.bohcdral (ran Pyritco, M. Sulphuret of Iron. Magiictkies, fT. Leberklca, Per BulAiri 
Feirliere. Fer Sulfure Mogiictiijup, H- 

Primary form^ a hexagonal priaoi. 
Secondary form : similar to fig* 125, 
Pi. II; atso the annexed figure. P : 
134° 62', M : e=116° 28^, M : e«160o. 
Cleavage perfect parallel .with P; jess so 
in the direction of M. Commonly massive and amorphous; stfuc- 
ture granular. ^ 

H,=3*5—4'6. G.=4-631, a crystalline variety. metallic. 

Streak dark grayish-black. Color between bromse-yellow. And c<^ 
per-red. Fracture small subconchoidal. Brittle, Slight)/lit* 
tractable by the m^net, and subject to speedy tarnish. 
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aecor^g to Stromejer (Gilbert’s Annalen, xlviii, 163) and Flattner, 

Hartz. Pyrenees. Braztl. 

Iron, 59*85 56-37 59-636 

Sid|Aur, 40-15—100, S. 43-63=100, Strom. 40-428«100 064,P. 

Before the blowpipe it.affbrda firnies of aulphuroua afid and the odor of sulphor. On 
charcoal in ^ exterior fifune, it ia converted into a globule of red oxyd of iron; in the 
interior flazQe it fuses and condnues to glow, after the blowpipe is removed. The black 
. mass, which ia obtained on cooling, is inagncric and has -a metallic crystalline structure, 
and a ydlbwish color on a surface of fracture. Dissolves in dilute sulphuric acid. 

-Obs. ' Oiretallinc plateb of this species have been observed at Kongsberg in Norway, 
and at Anibeasberg m tlie Hartz; but they are of rare occurrence, ft generally occurs 
massive, in fissures of primitive rocks. Cleavable varieties accompany iolite at Boden> 
raak in Bohemia. The compact specimens arc abundant in Cornwall, at Appin in Argylc- 
shire, in Saxony, Siberia, and the Hartz. It has also been observed in the lavas of Vesu¬ 
vius, and in some meteoric stones. 

1VumbuII,*Conn., and the adjoining town of Monroe, afford the cleavabic variety of 
this species; at the former place ii occurs in the topaz and floor vein, at the lattcran a 
quartz vein, in gneiss. Compact varieties occur with iron pyrites, at Stafford and Shrews¬ 
bury, Vt, and in many parts of Massachusetts; also a mile and a half north of Port 
Ilbniy, Essex Co., N. Y., near Natural Bridge in Diana, Lewis Ca, and with magnetic 
iron ore at 0*Neil mine, and ejlscwberc, in Orange Co., N. Y. 

It is mined for ^ sulphur, and for the fabricatipiL of sulphuric acid and sulphate of 
iron. 

Its inferior hardness is sufficient to distinguish it from the following species. 


WHITE IRON PYRITES. PvaiTEs rhombicus. 

Prismatic InK^Pyrites, JV. and White Iron Pyrites. White Bisulphuretof Iron. Radiated Pyrites, 
Spear Plates. Hepatic Pyrites. Cellular Pyrites. Kemmkiei, Lcberkics, Zellkies, Sparkles, Rbom* 
bfscher Elsenkles of tko Germans. Fer Sulphuid Aciculaire Aadld, Fer Sulfur^ Blanc, U. Wdss* 
kupftrerz and Kyrosite, Breit. 


1 . 



2 . 


Primary /orm,a riglit rhombic prism; 

M : M=106^,36'. Secondary form: 
simr'ar crystals, with merely the modify¬ 
ing planes a, have been observed at War¬ 
wick,N. Y. P : a=130? 55'. Cleavage 
y 'lrallel with M, rather perfect. Planes 
a and a" longitudinally striated. Com¬ 
pound crystals : composition of the first 
kind—parallel with M. Compound crys¬ 
tals of five individuals, united by the 
ucute lateral angle,* are of frequent pc- 
currfince. Other compound crystals oc¬ 
cur, whose structure depends on compo- 
^'tion of the third kind, or parallel to a. 

Tm-perfect crystallizations : gUbular, 
reniform, and other imilative shapes—. 
structure straight columnar—impalpa-^ 
ble; ma/asive; structure columnar or' 
granular. Pseudomoi^ks in cubes and low neafly regular hexa¬ 
gonal prisms.. 

H,=^5—©.=4*678—4-847. Z4Mtre metallic. Streak grsy- 
ishr-Mack or browiush.*black. Color pale bronze-yellow, sometimes 
inclined'to gieea or gray. Fracturo uneven. Brittle. 

61 



Warwick, N. Y. 
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Composition, according to HatcIicU, (Phil. IVans. 1804, p. 325) and Berzelius, 
J. zxvii, 67.) ' . 


Iron, 

Sulphur, 

Manganese, 

Silica, 


46-4 

—=#100, H. 


45-66 

.')4-34 

-=100, B. 


45-07 

53*35 

0-70 

. 0-80:»^9‘93, B. 


Bcfbn; the bln^^'pipr, on rliarcoal, it becomes red, the sulphur is mostly VQ&ttlized, and 
an o\yd of inni remains. Some of tlic varieties arc very liable to decomposition. 

Ors. 'Iliis species was fonnerly subdivided according to the diflerent forms the mincsral. 
presents. Rndioied jnjriies included the radiated masses and more simple crystals; tpear 
pi/ntps, the luachMl crystals: hepatic pyrites, or leherkies, (so called from 4irap, irner,) 
the dpe.oni)X)sed liver-brown tcssuliir crystals wliich werts originally iron pyrites, and also 
certain hexagonal pseudoniorjdis; cocksmmb pyrites, atkammleies, the crest-like aggrem- 
lions of thi.s simtips of pyrites: cellular pyrites, the cellular variclibs, formed by th^ de- 
eompf>sitioi\ of crystals of galena which contained dims of pyrites between its layers, 
thus producing a honeycomb appearance. 

The spear pyrites oecnr.s ubnnduntly in the pi: stic clay of the brown (oal formation, at 
Tiittinitz and All^atleH, near Carlsbad in Bohemia, and is extensively rruned for its sul¬ 
phur nud the inanul.irture of the sulphate of iron. The radiated variety occurs at the 
same places: also at Joachunstahl, and in several parts of Saxony. The cockscomb va¬ 
riety occurs with gaUnsi and Huor spar in Derbyshire. It occurs*in stalactitic concretions 
in Cornwall. 

At AV'arwirk. \. Y., it oecuns in simple and compound crystals, imbedded in granite, 
and is ussocialc:! willi -/.ircon. Ifustis's farm, in PhiJbpstown, N. Y., afrbrds sm^ crys¬ 
tals, n-ferred by Heck to this species, occurring in magnesian limestone. Massive 
fibrous varietic'* .aliound throughout the mica slate of New England, and particularly at 
Cummington.-Mas'i., where it is associated with Cummingtonite and garnet. It occurs 
also at T,ane’s mine, in Monroe, Conn., and in the topaz and fluor vein in Trumbull; also 
in gneiss at East Ifaddam ; at Haverliill, N. with common pyrites. 

Ci^kscomb pyritCi; Is employed in the manufacture of sulphur, sulphuric acid, and sul¬ 
phate of iron, thougli less frequently than the common iron pyrites. Its color is consid- 
cruhly paler tlian tltc ordinary pyrite.'t, and it is also more liable to decomposition. 

Tlic Weisskup/ererz, froui the mine Bricciiis, (Kyrositc, Breit.,) hitlierto considered an 
arsenld of copper, is shown by Breithanpt to lie white iron pyrites, with 4 per cent of 
copper. It given M ; M—lOfi}'’ to I07“, and is associated with blue copper and varie¬ 
gated copptT ore. 'Fhe (‘hiluiti Weisskupfererz contains, according to Plattncr, 12-9 per 
cent, ot copper, bc-stde.s iron and sulphur, but no arsenic. (Brett Pogg. Ivlii, 281.) 

Ifydroun pyrttrs, or Wusserkies of the (uTinans. This mineral, hitherto considered a 
variety of white iron pyrites, contairi.s water, according to Glocker, in chemical.combina¬ 
tion. fPogg. Iv, 4r9.; 


IIKIN PYRITES. Pyrites cubicub. 

Hoxabcdral Iron-Pyritrq. jv and./'. Cuttle PyriU.'S. Muridic. Marcssite* filmlphuret of Iron, 
Thon. (iiiiK iin I IKii'*, IV. Ei>etikies, 7^. Fer S’lilfiire, If. irvpirijf. 

Primary forttij tlio cube.. Secondary format fig;ures 2, 3, 4,. li, 
15,16, 42, 43, 41, 45, 46, 47, 48, Plato I; p.lso the annexed figures. 
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P ^ a=125-° 15' 61K P : a'=144o 44 / 

P; ^'=146^ 18' m", P : e'=l53o 26 ' 6", 

P ; o'=143° 18' 3", P : o"=150o 47 / 39 * // 

Cleavage parallel to the. faces of the cube 
and octahedron, more or less distinct# 

Plajies P and e' often striated. Compound 
crystals: composition of the second kmd, 
parallel to e'. This composition some¬ 
times takes place ‘parallel to each of the 
edges, when’the form in fig. 3 is produced. 

Imperfect crystallizations: imbedded and 
implanted globules—surface crystalline—structure indistinctly co¬ 
lumnar;'massive, structure granular—particles strongly coherent. 

H;= 6 —6-5. G.=4‘83—5*031. Lustre metallic, splendent—glis¬ 
tening. Streak brownish-black. Color a characteristic bronze- 
yellow,' nearly unifprm. Opaque. Fracture conchoidal, uneven. 
Brittle. Strikes fire with steel. 




Schoharie. 


• Coinpotiiiont according to Berzelius, -Iron45’74, sulphur .'54*26, and it is, therefore, a 
biflulphuret of iron. It becomes red in the oxydatiiig flame of the blowpipe, and gives ofT 
fumes of sulphur; ultimately, there is obtained a globule of ox^’d of iron, which is attrac¬ 
table by the magnet. It is soluble in nitric acid, except a white residue. Some varieties 
are very liable to decomposition on exposure to the atmosphere. 

Obs. Iron pyrites occurs abundantly in rocks of all a^es, from the oldest primitive to 
the most recent alluvial deposits. It psually occurs in small cul«'s, but oileu modifled as 
above described; also in irregular spheroidal nodules and in veins, in clay slate, gra^- 
wacke slate, the coal formation, &c. CuIk’s of gigaulic dimensions liavc beem found in 
.some of the Cornish mines ; pc-ntagotial dodc'caliodrons and other forms occur on tlie island 
of Elba, sometimes three or four inches in diameter. -Large octahedral crystals arc found 
at. Perzterg in Sweden, Magnificent crystals have U'cn brought from Peru ; but still 
Ti. »rc brilliant and well finished crystals occur at Traversclla in Piedmont Alston Moor, 
Uerbyshirc, Cornwall, Fahlun^in Sweden, Koiigsbcrgin Norway, arc well known localilies. 
Tho clay at Munden, near Hanover, and the chalk at Lewes in Surry, h.ivc afforded some 
remarkable com{)ound crystals. It has also bcim met witli in the Vesuvian lavas in small 
iiregnlar crystals. 

At Roasie, N. Y., jwlished crystals variously modified occur at the U-ail mine in green 
shale ; at Scoharle, •\ mile-west of the court house, in single and compound crystals, often 
highly polished and abundant; in interesting crystals at Jolmsbnrgh and ('hesler, Warren 
Co., N. y. j in gneiss near Yonkers; in Orange (fo. at ^Varwick and Deerpaik ; in Jeffer¬ 
son Co. in Champion, and near O.xliow on Ibc banks of Vrooinan laki* in moihlied ortahe- 
droos, (fig. 3, Plate I;) in limestone at Shoreliam', Vt., crystiils arc abundant; at Lan('’s 
miqp, Monroe, Conn., in small octahedral ciystals; in eul)cs iu chlorite slate at Orange 
and Milford, Conn., and in mica slate at Statford: in Massachusetts at Heath in hand¬ 
some crystals: in Maine at Corinna, Peru, WatCrvillc, and Farmington: iu moilitk-d cubes 
at LitUo Brittain, Lancaster Co., Penn. Massive varieties arc very abundant in the Uni¬ 
ted States. They occur m Connecticut in g^ieiss 'at Colclicstcr, Ashford, Tolland, :Slal- 
ibrd, and Union; in Massachusetts at Ilawlcy and Hubbardston; in Maine at Bingham, 
(sawmills,) Brooksyille,' arid Jewell’s Island; in New Hampshire at Unity ; iu New York 
in Frankiin, Putnam, and Orai^ Cos., and elsewhere. . 

Hiis qMcies is of the highest importance in the arts^ as it affords tlie gn’ater part of the 
sulffliate o/t iron aiidlsulphuric acid of commerce, and also a considcrabli^ portion of the 
author and,alum. sulphur and sulphate of iron,or grocn vitriol, are commonly obtained 

at o iy andtfaie same process. Tho pyrites is usually hcat^ in clay retorts, by which about 
XX pea cant, of suhilyjr is dktillcd over and collected. The ore is then throw-n out into 
h’alips ail^wtfdw'tlle atmosphere, and afterwards lixiviated. I'lie solution is llien col- _ 
lected in bGDStrdUtedJbr the purpose, and crystallized. In other instances the oro 

is piled in heaps, alter being brokbn m small pieces and tlien moistened, when dccuinpa- 
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sltion goes on as before. This decomposition often takes place in cabinetSf me 
the moisture of the atmosphere; but usually only in massive vttfieUes. Gem 
lixiviated liquid is employed for the production of sulphuric acid, by evapbrating aifb Sa¬ 
tining it; and tlie residue, which is an oxyd of iron, often called colco^ar, if used as a 
coarse red pigment 

This species is also of importance in the smelting of ores, particularly those of silver. 

Pyrites sometimes contains, mdfchanically mingled, a minute quantity (perhaps one five 
thousandth part) of gold, and is then termed aurif^ous pyrites*' -It occurs abundantly in 
the gold mines of Beresoff in Siberia, and in Brazil, in detached difuitegrating cfystidf of 
a dark-brown color. 

The name pyrites^ is derived from the Greek, irtplrrn, a term applied to this mineral, 
because, as Pliny states, “ there was much fire in it,” as was made apparent by frictioiL TTiif 
term was applied to tUnt and some siliceous millstones, for a similar reason. 

CubiHiy (Breithaupt, Po^. lix, 325, 1643.) Breithaupt’s cuban is a sulphuret of iron 
and copper. It is described as occurring in cubes or massive, between bronze and brass- 
yellow in color, with the streak black, Iiardness=s4, and specific gravity=a4'026. The 
cubes have ratlicr a distinct cubic cleavage. Breithaupt obtained, in repeated trials, 
19 per cent of copper. Fuses easily before^the b owpipe, giving off fumes of sulphur, but 
no assenic. It was brought from the islano* cf Cuba. 


VARIEGATED COPPER ORE. Fvrites E&irBRscEN& 

% 

Octahedral ropp«.T-Pyriics,jif, Variegated Copper, X Purple Copper, p. Liver-colored Copper-Ore. 
Bunikupfercrz, /K. and/,. Banter Kupferkies, 7/aic.*. Cuivre Pyiiteux Hepatique, 

Primary form, the regular octahedron. Secondary forms: figs. 
1,2, and 3, PI. I. Cleavage octahedral in traces. Compound 
crystals: fig. 129, Pi. II, Imperfect crystallizations: structure 
granular, strongly connected. 

H.;=:3. G.—.5-003. Lustre metallic. Streak pale grayish- 

black, and slightly shining. Color between copper-red and pinch¬ 
beck brown. Fracture small conchoidal, uneven. Brittle. It 
speedily tarnishes when exposed. 


Composition, according to Hisingcr, (Afhand. iv, 359,) R. Phillips, (Ann. Phil. Qd'sor 
81,) Platlncr, (Fogg, xlvu, 351,) and Bodemann, (Pogg. Iv, 115,) 


Rohs I. KiilamcySca. Cornwall. 


Sulphur, 

Copper, 

23-75 

26-238 

61-07 

50763 

Iron, 

14-00 

14-843 

Silica, 

050 

— 


99-32, Pli. 

99-844; 


White Bca. Bristol, Conn. 
24*696 25-058 25*70 

63-334 63-029 62-75 

11-804 11-565 11-64 

0166 - 0-04 

-- Jk _ _ 

lOOKlOO, H. 99-662, PL 100-13, B. 


riattncr supposes tliat there are three or more distinct compounds included ondc^the 
name vanegated copper ore, (Pogg. xlvii)—the first analysis belonging to one spe^ the 
second to another, and the three following to,a third. '' 

Before the blowpipe it blackens, and becomes red on cooling; at a higher tenmo^ore 
It fuBce to a globule, attractable by the magnet. It is mostly diBSolved.fay nitric add. 

Obs. It occurs wi^ other copper ores in primitive and secondary rous. 

Hie ciyatalline varieties have been found only in Cconwdl, and mostly in t^nunes of 
Tmeroft and Dolcoalh nyu Redruth, where it is called by the mineiB <<h 6 iMlMh.orB.” 
Other foreign localities of massive varieties are at Rosa Island in Killkfriey, 19 in 

cupriferous ahale in the Mansfield district, and in Norway, Siberia, ^ the 

Massive varieties of variemted copper are found in the XJiuted%4MdiHalioo^n 
near Wilkcsbaire, Penn., and m other parts of the same State', in a shale, asio* 

ciated in small quantities with vitreous copper; also in granite at Cmte^d, Mass., also 
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WrJerMy and Connecticut At Br^tol, Conn., it Ih abundant in granite beds con> 
. i u iblca date. At Cheshire, it is met with in small cubes, along with heavy spar, 
and vitreous copper. 

Thia .ppecies is a valuable ore of copper. Its name alludes to its liability to tarnish, and 
thus rconving a reddish hue. 

• • 

COPPER PYRITES. Pyrites PYRANiDALia 


ritca, J. Yellow Copper Pyrites. Pyritoui Cop- 
'ulvre Pyriicux. 


Pyramidal Copper Pyrites, JIf. Octahedral Copper Py 
per. Y«llow Copper Ore. Kupferkles, fV. and Z,. Ci 

Pfimary form^ a square octahedron ; A. A (over a terminal edgre) 
= 169 ° 63', A :A- (over a basal edge) =108° 4(y, Phillips. Second^ 
ary forms: 

3 . 




A ; e'=140° 46'; e': e' (over A)=101°49', over base—126° 11'; 
e" : e" (over a")=:108° 18', a'; a'=I32° 19', a" : a"=il00° 44'. 
Cleavage sometimes distinct, parallel with e'; parallel with P, in¬ 
distinct. Compound crystals : 1. Com¬ 
position of the —parallel to A, 

producing a form resembling fig. 129, Pi. 
ri. Very complex forms result 'when this 
composition takes place, parallel to each 
of the faces A. 2. Composition of the 
second Arinrf—parallel to e. This form 
is represented in the annexed figure. 

A repetition of this composition parallel 
to each of the terminal edges, produces 
sdlne of the most sing^ilarly complex and 
interesting forms in the mineral king¬ 
dom.* Imperfect crystallizations: glo¬ 
bular, botryoldal, stalactitic, antf other shapes—texture impalpable; 
grahular, often impalpable—particles strongly coherent. 

H.=3‘5—4. G.=4'169—4*169. Z^«.s/re metallic. Streak green- 
ish-black—a Uttle shining. Co^pr brass-yellow,; subject to tarnish. 
Opaque; JFrocfMre cohchoidal,'uneven. Rather sectilc. 



' /^ThdBefioniw;^^ bera accurately delineated and described by llaidtnger, in the third 
vohaxie vof^ws]^* Journal, in a highly dnished article on twin crystals, continued Aom 
vol i, of the same Journal, ihto Bev(^ of the succeeding volumes. 
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descriptive mineralogy. 


Compofiiion, according to H. Rose, (Annals of Phil 2d ser. vii, 355,) 
nals of Phil 2d ser. iii, 299,) Bcrthicr, (Ann. des Mines, viii, 341,) and Thomson^Hou 
i,624,) • 


Sulphur, 

Aoinberc 

35*87 

34‘46 

36*3 

Oorawp.', 
34*655 

Copper, 

34*40 

31*20 

32*1 

33*640 

Iron, 

bO'47 

30*80 

31*5 

31*535 

Earthy matter, 

0*27 

1*10 


0*555 


10101, R. 

97*56, P. 

99*9, B. 

100*385. T. 


Before the blowpipe, on charcoal, it blackens, but becomes red on cooling^. After a 
continued heat, it fuses to a globule which is magnetic. With borax it aifords pure cop¬ 
per. Dissolves in nitric acid, excepting the sulphur, forming a green solution. A drop of 
liquid ammonia changes it to a deep blue. 

Obs. Copper pyrites is the principal ore of copper at the Cornish mines. It is there 
associated with tin. variegated (’opper, vitreous ^opper, galena, gray copper, «nd blende. 
The copper beds of Fahlun in Sweden, arc con.poMd principally of thi»urc, which oc¬ 
curs m large masses, .surrounded by a coatuig oi scq)entine, and imbcddt^d in gneiss. At 
Rammelsl^Tg. near Goslar in the iTartr., it forms a bed in grajri^'Hckc slate, and is asso¬ 
ciated with iron pyrites, galena, blende, and minute portions of silver and gold. The Kttt- 
prinx mine at Freiberg, affords well defined crystals. It occurs also in the Bannat, Hun¬ 
gary, Thuringia, &c. 

In the United States it has been found in several places, but nowhere in sufficient abun¬ 
dance to be worked. It occurs at the Southampton Lead Mines, Mass., Tumeris falls 
on the Connecticut, near Deerfield, and at liatMd and Sterling, Mass.: at Strafford and 
Shrewsbury in Vrniiont, with magnetic pyrites: in New Hampshire, at Franconia,in 
gneiss; at Unity, on the estate of Jas. Neal; at \Varrcn, on Davis’s farm ; at Eaton, two 
miles northeast of Atkins's tavern; at I.yme, east of east village ; at Haverhill and eJse- 
where: in Maine, at thcLubec lead mines, and at Dexicr: in New York, at the Ancram 
lead mine ; five miles from Rossie, beyond Deljong's mills; at the KossieJead mine in 
crystals; and in crystals and massive at the mine near VVurtzliorough. Suuivan Co.: in 
Virginia, at the Phriiix, copper inine.s, Fauquier Co., and the Walton gold mine, Luzerne 
Ca: in the Catoctin Mts., Maryland, iind betwetm Ni’wmarkct and Tanc^iowii. 

Cornwall has hitherto been one of the most iiii|)ortaiit sources of coppcT. Hie follow¬ 
ing remarks on the mines in that region, are cited from Allan’s Mineralogy, p. 2fil: 
“ In the year ending 3(lth June, lb22, 104,522 tons of cupper ore were raised in Corn¬ 
wall, which sold for X'6()3,0H.'), and yielded 9140 tons of pure copper. In lb26,117,301} 
tons were raised, whirli sold for X7dH,971, and yielded 9026 tons of copper; and»m 
1^32, 137^357 tons of copper ore were raised, which sold for X1}25,612, and produced 
11,947 tons of metallic copper. ’Hie whole produce of Great Britain and Ireland amounts 
to about I4,.500 tons of copper, five sixths of which thus appear to be raised from the 
mines of Cornwall alone, and by much tlie larger |x>rtidn, no doubt, in the form of copper 
pyrites. The enormous expense of fuel in that di.stricl, and the difliculty thereby occa¬ 
sioned of keeping the more, extensive workings free of water, is however a nio.st serious 
drawback on the profits of Cornish mining. ^ 

*' 'f'hough copper pyrites occurs in vast profusion, it is by no means a rich ore; what 
is picked for sale at Ivedrulh rarely yielding 12, generally only 7 or b, and occasionally so 
little as 3 or 4 per cent, of metal In the latter case, such poverty of ore is only made iip 
by its facility of transport, the moderate exjicnse of fuel, or the convenience of smelting, 
lie richness may in general be judged of by the color; if of a fine yellow hoe, andyido- 
ing readily to the hammer, it may be considorc^l a good ore; but if hard and ^e-ydlow, 
it IB assuredly a poor one, being mixed with iron pyrites,” 

Copper pyrites is readily distinguished from iron pyrites, which it somewhat lese^hlee, 
by its inferior hardness; it may cut by Uie knife, while iron ]^ritea will stri^ M Irfth 
tho steel The effects of nitric acid are also diiTerent It differs from gold ^t* 

tic, on accoont of which itecannot be cut off' in slices, like Uie latter metal. 
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• TIN PYRITES. CvpRiTEs cubicub. 

RcxaheUrfl Dystomc-GtRiicc, Jif. Sulpbtiret of Tin, P. Cuprcotti Sulphurs of Tin, T^om. Beli 
Metal Ore. Zlmikiee, W. £tiUn Bulfure, H. 

Primary form, the cube.. Occurs commonly massive—struc¬ 
ture granular, particles strongly coherent. . 

H.=4. G.=4*3—4*4. Lustre metallic. iSireak black. Color 
steel-gray when pure; often yellowish from the presence of copper 
pyrites. Opaque. FYacture uneven. Brittle. 

Componiiorit according to Klaproth, (Beit ii, 257, and v, 228,) 

Sulphur, 25 30‘5 . 

Tin, ■ 34 26-5 

Copper, 36 30'0 

Iron, 2=97 12-0=99 

' Before tlic blou-pipe sulphur is expelled, and afterwards a black scoriaceous globule is 
obtained. The charcoal is covered with the oxyd of tin. It is soluble in nitro-muriatic 
acid, with the exception of a residue of sulfdiur. 

■Obs. This species has been observed only in Cornwall, and principally at Hull Rock, 
ill the [»rish of St. Agnes, where it torms a considerable vein, and is accompanied by iron 
pyrites, blende, and n^cr minerals. It frequently has the appearance of bronze, or bell 
metal, and hence the name bell metal are. 

GRAY COPPER ORE. Cvpriteb TETRAnSDRus. 

Tetrahedral Dyfitoinc.<ilancc, Jir. and J. Gray Copper, Fablerz, p. Scbwarzerz, fV. Kupfcrfablerz, 
SdiwarzgUtigm, Haua- Cuivre Gris, H. 

Primary form, the octahedron. Sec* 
ondary forms: crystals hemihedrally 
modified ; figs. 7, 16, 30, 32, 34, 36, 36. 

Cleavage in traces jiarallel to the faces 
of the octahedron. Compound crystals: 
composition parallel to a face of the oc¬ 
tahedron. Imperfect crystallizations: 
structure granular—partiejes of various 
.sizes, often impalpable, strongly con¬ 
nect^. 

H.=3—4. G.=:4-798—6'104, Haidinger. Lustre metallic. 
Streak sometimes inclined to brown, but generally the same as the 
color. Color between steel-gr^ and iron-black. Opaque. Frac¬ 
ture subconchoidal, uneven. Rather brittle. 
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Compositiotti according to H. Rosc^ (Pogg. xv, 576,) 


Sulphur, 

AlHore. 

26*83 

Copper, 

4P*60 

Antimony, 

VI2-46 

Arsenic, 

.lO-lD 

Iron, 

"• 4*66 

Zinc, 

3*69 

Silver, 

0-60 

Silica, 

0*41 


Gersdoef. 

Kapnik. 

26*33 

25-77 

38*63 

37*98 

16*52 

23*94 

7*21 

2*88 

4*89 

0*86 

2*76 

7*29 

2*37 

0-62 


99-44 98'71 99*34 


citflfoa: 

24-75T # 
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A variety from (suadalcanal in Spain, contains from one to ten per cent, of plat^iim; 
another i'rom Hohcn.stcin, a little gold; and another from Valdi Castcllo in Tus^nyj ,S^70 
per cent, of mercury. Their comportment before the blowpipe is somewhat vai^ous. TTicy 
all give otf fumes of antimony and arsenic, fmah*' melt, and after roasting, afford a glo¬ 
bule of copper. When pulverized, they dissolve vith a little residue in nitric i^cid. Tlio 
solutiqp has a browtiish-grecn color. 

Oaa The Cornish mines, near St. A'ustlr, afford large tetrahedral crystals | thar sUr&OM 
are commonly rough and dull. More brilliant and highly modified cryStallizationfc-o^OV 
at Andreasberg in the flartz, Kremnitz in Hungary, Fr^Mrg in Saxony, Kapnik inlmii- 
sylvania, and Diltcnbcrg in Nassau. Those bdonging to the Fahlerz (gr^y 
ncr, have a steel-gray color. The Schwarzerz is nearly iron-black. This variety 
curs princip-ally at the old mine of Sehwalz in the Tyrol, and at Kapnik in-Transylvamtl $ 
also at Clausthal in the llartz, where it is imbedded in red manganese. 

It is associated usually with copper pyrites, and is worked as an ore of copper. 

Silberfahlerz. The silberfahlerz of the Germans, or argentiferou$ gray copper ore, is 
a gray copper ore in which part of the copper is replaced by silver. It occurs in tetrahe¬ 
drons of alight steel-gray color; II.—-3-^*5. G.s=-1*8—5*1. H. Rose obtained for the 
composition of two specimens from differqit localities, 


Sulphur, 

Antimony, 

Furstcnbf'rg. 

23 52 

Freiberg. 

2H7 

26*6.3 

24*63 

Silver, 

Copper, 

17*71 

31*29 

25*53 

14*81 

Iron, 

3*72 

5*98 

Zinc, 

3*10=99*91 

0*99:r 


Fuses very easily before the blowpipe, giving off.iumes of antimony, 
witli soda and borax. 


Yields silver 


BOURNONITE. CvparxEs RacTANGi'j.t,'8. 

» 

Ui'prvmatic Dystoine-Glance, jif. Triple Sulphuret. EndRllionitc, itffuridR. 8efawan-t*p(i 
erz, If. Bleirshlcrz, Spleasglanz blcierz, Naut‘ Bournonit, Radelerz. Antlmolnc Bulfbrft 
bo-cuprifire, If. 



Primary form^ a right rectangular prism. iSfe- 
condary form : P : n“l33^ 34', P ; e=l36^"80', 
M : e=l38° 15J', m :‘e-131° 45}', e : e (over 
31'. Cleavage parallel with ^ and S, cmd F S 
the most distjnpt : also in tr^es parallel With e, 
Comyoimd crystals: composition of the second 
kind, parallel to e; cruciform crystals often tjceuri 
resulting from this kind of composition, 
crystals cross at angles of 93° 40', and aa 

necessarily follows ftom the inclination of P dll e. 
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Ifn^fii^ect crystallizations: structure granular, particles strongly 
comyHited. 

H.=:2'6—3. • G.r=6-766, Hatchett. Lustre metallic. Streak 
and steel-gray, inclining to blackish leod'^gray, or iron-black. 
Opaqujt. Fracture conchoidal, or unev^. Bjittle. 

ComfadtUmt according to H. Rose, (Fogg, xy, 573,) 

Crystals from Pfafllnbtrg 
Sulphur, 9031 

Antimony, 36 38 

Lead, 40 R4 • 

Copper, 13 65=10008 

It ^^ropitates in the blowpipe Same and gives otf white turner of sulphur. Ultimately, 
It fuses to a^black globule. In a strong beat, the charcoal is covered with oxyd of lead. 
It readily‘dissolves in nitric acid. 

Obs. The finest ciystallizations of this species occur in the mines of Ncudorf in the 
Hartz, where tliey occasionally exceed an inch in diameter. It accompanies quaitzt gray 
copper we, and phosphorescent blende, at Kapnik m Transylvania, m flattened eiy!>tals; 
at Servos in^icdmont, it la associated wiUi peari spar and quartz. Other localities are at 
Uraunsdorf and Gersdorf in Saxony, Cldustbal and Andreaaberg in the Hartz, dec.; also 
EndeUion, near Redruth in Cornwall, where it was first found, and whence it was called 
Endelliomte, by Count Bournon. It has since been named m honor of tlus distm- 
guished mineralogist 


ANTIMONIAL COFFER GLANt'B. 

Prlsiuatoidal Copper Glance, Moks. 

Massive with a rhombic cleavage. 

H.ss3. G.-»5 7—5*8. Color blackish Icad.gray. Fracture conchoidal to uneven. 
Brittle. 

Cx^rMoaiiton, accordmg to Schrottcr, Sulphur 38*603, antimony 16617, arsenic 6 036, 
lead 30*903, copper 17*352, iron 1*404, water 3*307=103*350. 

OsB. Oocun at St Gertraud in Carmthia. 


TENNANTITE. Cypritbb DODECAiiFORua 

f 

Oodecalie^al Dystome Glance, JIf. Quart Joum. > ii, 95. GraukuiS'ererz. 

Primary form^ the rhombic dodecahedron. Secondary forms: 
figs. 5, 6, 32, 36, PI. 1. Cleavage parallel with the faces of the 
prynary, imperfect, not been observed massive. 

H.*3*6—4. G.=:4w5-—4*491. Lustre metallic. Streak red¬ 
dish-gray, Color blackish lead-gray. Fracture uneven. 


GMllNwitibA, according to Phillips, (Flul Mag. x, 157,) Copper 4533, arsemc 11*84, 
iron Mfi, sulphur 36*74, silica 5. Before the blovrpipo it decrepitates slightly, bums with 
a blue flme, qmits copious arsenical fumes having an alliaceous odor, and finally fuses to 
a l^ck scoria, which acts upon the magnet 
Qba Ihis species has only been observed in the Cornish mii^, particulaii. near Red- 
ruth nnd ^Day. It commonly occurs m very splendent crystals mvcstmg 6tl)ei ores of 


CO|^. 


. 62 
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VITREOUS COPPER. CvrEiTEs rhombicua- 

« 

' / 

PrismaticCoppoT^GlancCrJIf. Sulphurct nfOpper. Disuipburet ofCopper, JIf. GlanceCoppir. Kup- 
ferglas, h'. Kiiptorglanz, JVoMs.int! L- ('uirri'-r^iiU'iirt, If. 

f i 

Primary form^ a riglit rhombic priSm; M: M 
35'. Secondary forn^: c : a=lI7P 1(K. 
M : e=152° 41', M : e'=122° 44'. Clea^sage in¬ 
distinct parallel to M. Compound crystals: 
stellated forms similar to those of Arragonite; 
very frequent, /mpej^cc/ crystallizations: struc¬ 
ture granular, particles of Various sizes, visually 
small and often impalpable. 

n.=:2-5—3. G -5-6—5-8; 5-7032, Thomson. 
Lustre metallic. . Streak sxid color blackish lead- 
gray ; often tarnished blue or green; streak sometimes shining. 
Fracture conchoidal. Sectile. 



Composition, accordin|r>to KlaproUi (Beit ii, 276, and iv, 37) and Thomson,.(Min. i, 
.599.) 


Snlphiu*, 

1H'.50 

930 

Cornwall, 

20*62 

Copjjcr, 

78*50 

76*.5 

77*16 

Iron, 

a*2.> 

0-.5 

1*45 

Silira, 

0*7.>=100, K. 

-=:^99, K. 

—=99*23, T. 


In tJie oxydizing flame of tlic blowpipe it melts, gives out fumes of sulphur, and.Bmits 
glowing drops with a noisi-, coloring the flamn at the same time blue. In Uie reducing 
flarnp it liccomes covered with a coating and dpes not incit. If the sulphur is driven off, 
a globule uf copper remains. In heated nitric acid the copper is dissolved, and the solu- 
liition assumes a grei n color ; the sulphur is precipitated. 

Obs. ('ornwall aflords splendid crystals of this species, where it occurs in v^s and 
bofl-i with olh<T ores of coppi-r. Some of the Cornish collections contain elegant suites of 
Ihi-) beautiful tninentl. The compact and massive vaiicties occur in Siberia, Hesse, Sax> 
ony, the Bannaf, &^c. 

fn ihr United States, compact yarieties oocur in the red sandstone formation at Sims¬ 
bury Hiid Cheshire, (.'onn.; also at Scliuyler’s mines, tf. Y. A fine vein has lately been 
discovered at Bristol, Conn. In Virginia, it occurs in the U. S. cop])er mine district, Blue 
Ridge, Orange Co. Between New Market and'Taneytown, Maryland, east of the Mon- 
ocacpy, associated w’illi cop|>cr pyrites. 

The ar^nt on cpi, or Cuivre spiciforme of Haiiy, which Ls merely vegetable i„|. 

pn gnated witli this ore, occur.^ at Mahoupeny, Penn. 


BLUE COPPER Cyprites i4>udub. 

Kupr^^ndig. 

Massive; in spheroidal forms with a crystalline surface. . 

G.=3-8—3-82. Lustre resinous, faint. ' ^reak lead-gray, ehi- 
ning. Color indi^o-blue or darker. Opaque. "Sqctile. 

V . 

Com^et^n,* according to Walchner, Copper 64*77, sulphur 32*W, lead IdlS, ime <M6. 

Before the blowpipe it bums, before becoming red hot, w'th a blue flame, ftiBOfi to 
a ^bule, which is strongly agitated and emits sparks; Anally it yields a huthm rfcomer. 

Osa Occurs with, other cdppcr ores at the luusbado mine near BadcpwaUtt, ana ac¬ 
cording lo Covcili, at Vesuvius. 
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SflLENlD OF COPPER. Cvpriteh belenicus. 

Massive. Lustre metallic. Color silver-white. Streak shining. 

Coinp09iiion, according to Berzelius, Selenium 40, gopper ^ 

Before the blowpipe it gives off the odor of selenium and luscs to a gray bead. With 
.soda it ji reduced. 

Obs. Occurs at Skrikenim in Sweden. 

' ANTIMONIAL COPPER. 

Bulpburet oT Copper and Antimony,/f.Pogg.jutxr, 357. Kupferauumonglanz. 

.Occurs in small aggregated prisms, which, according to G. 
Rose, are right rhombic, with their edges deeply truncated. 

H.=:3—^ G. at least 4*474. Lustre metallic. Streak black. 
Color between lead-gray and iron-gray. Opaque. Fracture*zon- 
choidal. 

Compoeitton, according to .H. Rose, Copper 34*46, iron 1*39, antimony 46*81, lead 0*56, 
sulphur d6'34s^9’56. Thc.iron is supjiosed to exist in it, in the state of pyritous copper, 
and the lead, in that of feather ore. It is Always covered with a coat of copper pyrites. 
Obs. It occurs in nests in the mwe of gray aJitimony,.at Wglfsbcrg in the Hartz. 

SELENSILVKR. Lunitrs srlexicus. 

Primary form^ the cube. Cleavage cubic, perfect. 

H.^2*5. G.=S*0. Lustre metallic. Color and streak iron- 

black. 

Ct* Hposition, according to G. Rose, (Pogg. xiv, 471,) Silver 6:)*56, lead 4*91, selenium 
29*.');i=100. ^ ^ 

Before the blowpipe on charcoal it melts easily in the outer flame; in the iimer with 
some intumescence. With soda- and borax it yields a bead of silver. 

Obs. Occurs at Tilkerode in the Hartz. 

According to Del Rio another sdenid of ^ver occjys at Tosco in Mexico, crystallized 
in hexagonal tables. 

V 

EUCAIRIT^.' Lunites Brrzeui. 

Seltnhuet of Sliver and Copper, P. Atventlfernufl Selenletof Copper. Eukalritc, Berzelius and L . 
Seteokapfersilber of the Oermans- Culvre s^IcnlS Argental, H. 

t 

•Massive ; in black metallic films, staining the calcareous spar in 
which it is contained. 

Sbft. Lws^rc metallic. <S';reaA: shining.> Co/or between silver- 
white and lead-gray. • 

according to Boraelius, (Afiiand.,Ti, 43,) ^Icnium 36, copper 33*05, 
silver ^*93» foreign earthy matter 8*90=96*88. 

Before die bloWpe it gives out copious fiunes of selenium, attended with the odor of 
har^radiiBh; ana m charcoal, fuses readily to a gray metric globule, Inch colors 
bdr^ green, leaving a of sdenid of silver. It dissolves in boiling nitric acid. 

Cm It has been found^nly in'small quantities in the fikrikernm copper mino in Sma- 
land, Sweden, in a sen^tine kind of rock, imbedded in calcareous spar. It was discov- 
er^'and analyzed by Bdrzelius, and nanied ci> and saipos, opportunely, because the 
minqral wa> wund soon after the discovc^ry of the metal selenium. 
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STROMEYERITE. Luniteb curairsai;^ 

Argentiferous Copper-OUnce, J. SuIpho<<'upritc of Silver, TAenii AKontlferbu* 0ulphar«t Of i^p* 
per. Cuprt'oiH fr*ulpburot of Silver. Sulphurvt of Sltveb and Copptf. SUber-kupferglant a/ tta 0^ 
man$- Cuivre Sultur6 Argentirdr^. t 

9 '■ 

• Massive; impalpable. 

H.=3—4. G.=4*258. Lustre metallic. Streak shining. Color 
steel-gray. i^Vac^wre snbconchoidal. Sectile. 

% 

CompoHition, accortliiig to Stromoycr, (Gilbert’s Annalcn, livi 114,) Sulphur l^'TSS, 
silver copper 50*47H, iron 0-333=98’865. Easily (usiblo. TTift blue solutiem, 

obtained u ith nitric acid, atlbrds indications of copper, when a plate cf iron is dipped into 
it, and also prccipitutc'< silver upon on inuiiersed copper plate. 

Ob& This species is of rare occurrence. It lound'associatcd with copper pyrites at 
Schlangeiibcrg, near Colivan in Siberia. A vftri'jty has been observed at Comravalla in 
Peru, which contains some iron. It was iirst d;.scribed and recognized as a distinct spe¬ 
cies by Stromeyer. ' ■ ‘ . 

Vf'i’REOUS SILVER. Litniteb dodkcahedrub. ' 

HfxahMial HiKcr (itaticf*. .iV. and j. Sulphurct of 911v(?r, Vitreous Silver, j*. Glaserz, SIl* 

berglaiir. J. .Vri'ent Siiliuif*. Jf- 

' I 

Primary form^ Jhe rliombic dodecahedron. Secondary forms: 
figures 1—1), inclusive, Plate I, also 14, 15, 16. Cleavage dodeca¬ 
hedral in traces. Imyerfect crystallizations : reticulated, arbo¬ 
rescent, and filiform ; also amorphous. 

2 5. G.~7’196—7*365. Z»«s/re metallic. Streak tvod 
color blackish lend gray streak shining. Opaque. Fracture 
small subconchoidal, uneven. 

t 

# 

CompoHithn, according to Klaproth, (Beit, i, 158,) Silver B5, and sulphur 15^=100. A 
fragment bc'forr the blowpipe intumcsces, jitid Soon affords a globule of silver. It is solu¬ 
ble in dilute nitric acid, und when isolated and rubbed, acquires resinous electricity. 

Odb. This itn])oi4ant ore of silver occurs in Europe, principally at Annaberg, Joaebim- 
Htahl, and other mines of the Erzgebirge, at Schemnitz and Kromnitz in Hungary, and at 
Freiberg. At the last place it accopipanies other silver ores; in veins traversing gneiss. 
The silver of M< xico is obtained principally from this ore. 

A mass of sulphurct of silver is stated by Troost lo have been found in Sparta, Ten¬ 
nessee ; it also occur.s with native silver and copper in Nortliem Michigan. A silver oro, 
not yet analyzed, occurs, according to* Jackson, with gray antim^y, at Cornish, Ni.H. 


TELLURIC SILVER Lvniteb TKij.uRireRU 8 .' ^ . 

Bltelluret urmwer, T^m. Tcllursilber 4/* tJk'e OcrmsMv. 

r 

In coarse-grained masses. V ’ 

H.z=2—2-5. G.=8‘31—8*33. m<}tallip. between 

lead-gray and steel-gray. ' 

. • 

Compontumt according to G. Rose, (Pogg. xviii, 64 ,) Silver 63 ' 33 , tellurium 36 * 69 , rad 
iron 0 * 50 sa^ 71 . A variety from Nagyag has been described by W. Petz, (Pogg. lviir 4 CT,) 
consistii:;g of Silver 46 ‘ 76 , gold IB'Qp, tellurium 94 ’ 98 . The variety bu — 

8 * 46 ; the second, G,s= 8 * 72 -^* 83 . 

^fore the blowpipe, on charcoal, it fu^ to a black globule, which on'coding, after the 
action of the reducing flame, presents points or dendrites of silver on its vurtaoe. Wbra 
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liested in a glass tube it melts and ^ves a jellow color to the glass. Fused with carbo* 
nato of*soda a globule of pure silver is obtamed. 

Ossl It occurs in the new mine of Savodinskii about forty wcrsta from the rich silver 
mine of SMnowskij nn the Buchtboima in Siberia, where it is found in a talcose rock, 

containing small quantities of iron i^tes, black blende, and copper pyrites. Specimens 
in the museum of Bamaulf on the Ob, where this mineral was first observed-, are a cubic 
foot in size. It was first delcribed and analyzed by GfRosc. • 

FOLYBASITE. Lunites rhombohedrus. 

I • 

# 

SbombohedraJMelane-Olance, JIf. EugengUnz. 

Primary farm, a rhombohedron. Usually in short tabular hex¬ 
agonal prisms. Terminal planer striated, parallel to the alternate 
terminal-^dges. Cleavage-hot obserVAble. Also massive. 

. (S.=6*214. Zf«sf;*e*metallic. jS'freaA: black. Color 
iron-biaclc OpaquCi Fracture uneven. • 

, Compontionf according to H. Rose, (Fogg, zv, 575,) 


Sulphur, 

Daruigo. 

1704 

Silver, 

64*29 

Antimony, 

5*09 

Arsenic, 

3*74 

Copper, 

9-93 

Iron, 

006=10015 


Obs. It occurs in the mine at Guanaxuato and Gaudalupe y Calvo in Mexico; also at 
Guansamez inDurango, with copper pyrites and calcareous spar. 

The name Polybasite is derived from iroXvs, mucA, and Satri;, hase^ in allusion to the 
large amount of the base sulpburet of silver, as compared with the acids,'the sulphurcts of 
arsenic and antimony. 


BRITTLE SILVER ORE. Lcnitrs rhohbicu& 

$ • % * ' * 

•* • ! 

Prismatic MeIane*Glance, AT. .Brlnle Sliver Glance. Black Stiver. Brittle Sulphuret of Silver. 
TrlsulphO'Aotlinpplate of Silver. Bprildgtaaerz, IV. SprddglaDsert, JHau$- Argent Noir, Argeat Anil* 
moolk Sul^ure noir,/r. Argent SulphurC Fragile. 

Primary form^ a right rhombic prism; M : M 
=116° 39', M : e=zl42° 10', e : e=130° 16' and 
104^ 19^, ft : a (over c)=l07° 29', P: o=126° 6i'. 

Cleavage imperfect and interrupted, parallel to M 
and A Compound jarystdls: composition of the 
first kindj producing forms similar to those of 
white lead ore and Arragonite; very frequent. 

Imp^fect crystallizations: stmeture granular— 
particles strongly coherent. 

H.=2^2*6. G.=6*269, specimen from Przi- 

brath.. metallic, and Cofor iron- 

black. Fracture uneven. Sectile. * 

Com^otttam, aecordinmto Rose, (Fogg, xv, 475,) Sulphur 16*42, antimony 14*68, silver 
68*54, ct^pei.0*64=100*26. Before the olowpipe it fuses and gives out fumes of sulphur 
and antimony, and is. reduced to a dark coined metallic globule, which may be fonher 
reduce^ uo' addition of soda or silica. Sduble in dilute nitric acid. 
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Oils. It occurs in veins with,other silver ores at Freiberg, Schneeberg, and J^ann- 
georgenstadt in Suxony, at Przibrain and Raticbor2it2 in ^hemia, at Schemnitz and 
Kremnitz in Hungary, at Andreasberg in the Ilartz, at Zacatecas ih Mexico, and ii. Peru. 

The fchujarzffultigerZt of Werner, includes the compact varieties of tJiis specioSr and 
his weisi-gultigerz is merely a mechanical mixture of brittie.silvcr, galena,, and gray 
antimony. 

It is a valuable ore of sriver. » “ ' / • • 

ANTIMONLVL STJLPHURET OF SILVER, hvmrts pkeitokps. 

Peritomous Antnnnny'CMancp, .V- ^ulptiurct of Silvrr nnd AiiUmony, P. Sehwefel S^lfgltam, 
Silber uitd Anliuion. Argent Sulfure Antiinonil6re et Cu]>rU%ro, /.evy. 

Primary form, a right rhombic prism; 
M : M=rl00° 8'. Secondary form ; a ; a= 
130^ 8', a" : a"-;22o 15', e ; 53' M : c' 

=140° 30', : t*"=l60° 30', M : t^"=170° 10'. 

M, longitudinally striated. Cleavage perfect, 
parallel with M. 

H—2-^2-5. G.=5‘5—6*2; 6*194, Haus- 

mann. Lustre metallic. Color and streak 
light steel-gray,, inclining to-silver-white, also 
blackish lead-gray. Yields easily to the knife, 
and is rather brittle. Fracture conchoidal— 
uneven. 



Compo9ition, according to W’bhJcr, (Pogg. xivi, J57,.l{?3Jh) 


Silver, 

2218 

23-78 

Lead, 

3000 

30 08 

Antimony, 

27/2 

2705 ■ 

Sulphur, 

18-77 

18-72 

Iron, 

Oil 

1 .. 

Copper, 

1-22=100'00 . 

- 


Before the blowpipe it emits copious white vapors and a sUght sulphureous odor, after 
which, a white met^lic globule remains. 

Obs. Occurs with vitreous silver, spathic iron, and jgalena, in the Ilkumelsf^rst mine, 
at Freiberg in Saxony, and Kapnik in TranAylvania. 

An antimonial sulphuret ot silver i.s said to occur with native silver and native copper 
at the copper mines in Michigan. 


STERNBERQITE. Lusiteb foijacbus.* 

f 

Uaidinger, Kdin. PhU.Tmns. xl, 1, and Brewster’s Journal, vlit 242. 


Primary form, R right rhombic prism.; 

_M ; M=119° 30'. Secondary form : M;: C 

= 120 ° l&'j c : 6=118°. C/eavo^i? .* has^l 
highly eminent. Commonly in implanted crystals, forming rpse-like 
aggregations. The crystals are sometimes compbnnd. e . . 

H.=l-r-l*6. G.=^‘216. L?/.v/rc of P, highly metallic. Streak 
black. .pincnbeck-b'rown, with occasionally' a violet-blad 

tarni.shoo^. Opaque. Thin lamin® flexible; may be smoothi^ 
down by the'nail when bent, and in this respedt resembtea tin*:^!!, 
Yery sectile; Leaves traces on paper like plumbago, Whi^h in4y be 
removed by caoutchouc. ' ^ : 
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Comvogition, according to Prof. Zippe, of Prague, (Pogg. xxvii, 690,) Silver 33*2, iron 
36, ana sulphur 30^=9^., 

Heated in a glaaa tube it' gives off a sulphureous odor, loses its lustre, and becomes 
dark«gray and friable. On c&rcoal, before the blowpipe, it burns with a blue flame, and 
meltv to a globule whicdi is generally bollow, has a crystalline surface, and is covered 
with metallic silver* This ^obulc acts on tlie magnetic needle, and exlilbits the proper¬ 
ties of Bulj^uret of hoh. ^^th borax, a globule of silver niuy^c obtained. 

Obs. It occurs with ores of silver, parlicularW the red and brittli^ silver ores, 'Ot^Joa- 
chimetaM in Bohemia. »It was first noticed by Itaidingcr in a specimen in the public col¬ 
lection at Prague, of which Count Caspar Sternberg is the patron and supporter, and 
named by him in honor of this talented nobleman. • 


FLKXIBLB SILVER ORE. Lu.nii^es rhomboideub. 

Fcrro-Sulphuretof. BUver. Argent Sulfur6 Flexible, i^oumoR. 

Occurs in small tabular crystals, whose primary form, according 
W Brdbkejis .a right rhomboidal prism^; M : T=125°. Cleavage 
highly perfect in one direction^ Also' massive. 

Very soft, yields readily to tire knife. Lustre metallic. Streak 
shining. Color externally nearjy black. Opaque. Flexible in 
thin laminsB. ■ 

Consists, according to Wollaston, of silver, sulphur, and a li^yiron. 

Obs. This rare species has been found in small quantities at mmmelsfurst in Saxony, 
and in Hungary. 


XANTHOKON. 

f 

Breithaupt, J. f. prokt. Cbem.xx,67. 


Ir- reniform masses, with tliu interior consisting of minute crystals. 

G.=^'n2--4'159. Co2or dull-rcd to clove-brown; crystals orange-yellow on 
the edges by transmitted light.. Sireak-powdtr yellow. 

Contains 59*1 per cent, of tiller; the rest is arsenic and sulphur. 

‘Obs. Occurs witlrbrittle^sUver'ore at the Himmdsfurst pine, in the neighborhood of 
Freiberg. It was named by Bieithaupt, in alliXsion to its yellow powder, from favdos, yel- 
hue, andcovif, poiecfer. ' ' * > * 

GRAY ANTIMONY. Lycites diatomub. 


Filunatoidat Antlmony-CIance, JIT. Butpbtuctof AntfiDeny/p. Besquisulpbld of Aotlmony, Tkom. 
OnusplMMf'iBseix, W: Grauiipiessglanzerz, Ha*«. Antlmonglanz. Antiniolne SulfurS, H. Stibium, 
Enp/n. nXarv^^tlaX/ioi'. LeoRuber*- Plumbum Nigrum, Ketr. Lupus Metalloruro. {Mckm‘) 


" * primary form, alight rhombic prism; M : M=90° 
45';; Secondary form: M : e=146° 29', e : e=109® 16', 
and' 108° 10'. Lateral'planes jeeply striated longiludi- 
nnlly. - Cleavage highly perfect, parallel with theshort- 
eY, diagonal. I^ferfect (^ystallizations: columnar, 
pi^Tcles of various sizes, usually thin; granular—im¬ 
palpable. ' 

:H.=2. 0.=4*5i 6, Haiiy ; 4*62, Mohs. Lustre 
talUc. Streak exi^ co2or lead-gray, inclining to st^l- 

f tay: subject to tarnish.: Fracture small subconchoi- 
aU Soctile. .Thinlanjin® a litffo flexible. 
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Compositiorit according to Davyj Bergman, (Cliein. Opus, ii, 167,) and TliomBon, 

(Min. i, 86,) v*. 

vw..- , 

Antimony, 74*06 , 74 73*77 

Sulphur, 25*94=100,0. 26«.100, B. •26-23s=10B, T. 

Fuses readily in the of a^candle ; before the blowpipe itia abeorbed.by the char* 
coal^ emitting white fumes and a strong sulphureous odor. 

0«a Gray antimony occurs with spathic iron in beds, but generally ip. Tei8» It is 
often associated with blende, heavy spar, and quartz. . > ^ . .. 

It is met with in veins at Wolfsberg, in tl)e county of StoUberg in the Harts, and’at Foe* 
Mg{ near Presburg in l(ung*dry. Its most cclebrutcd localities, however, are FeSsobafiya, 
Schemnitz, and Kremnitz in Hungary, where it often occurs in diverging prisms, 
inches long, accompanied by crystals of heavy .spaf and other mineral species. In Dum¬ 
friesshire it occurs fibrous and laminated; in Cornwall massive; and<CQmpact at M^^- 
& in Hungary. 

In the United States, it occurs at Carmel, Peiinbscot Ca, Me., and at Cornish and 
Lyme, N. H.; also at “ Soldiers Delight,” Md. . • , ' ‘ . 

This ore atfords nearly all the antimony of eo^jmcrcc. The crude bntimdny of the 
shopi^is obtained by simple fusion,.which separates the accompanying fbek.' from this 
product, most of th*' pharmaceutical preparations of antimony are made,'and the pure 
metal extracted. This ore was employed by fhe ancients for coloring the hair, eyebrows, 
eyelashes, and cdtres of the Ud:^*, and us this last application was intended to increase the 
apparent size of the eye, tlicy called the ore irXarvtf^daX/uf, from irXarv$, broad, and o^9a\> 
ftof, eye. According tu Dioscorldcs, it was prepared for this purpose by enclosrag’it in a 
lump of dough, and then burning it in the coals till reduced to a cinder. It was then ex¬ 
tinguished with milkapd wine, and again placed upon coals and blown til) ignition; af¬ 
ter which the he*dt was discontinued, lest, as Pliny says, plumbum hat.” it become lead. 
From this we may infer, that the metul antimony was occasionally seen by tfie ancients, 
though not Tecognized by them as distinct from lead. (Moore’s An. Min., p. 52.) 


BERTHIERITE. Lrcires Berthieri. 

IlaidJiigerile of Derthier. Bcrthlerlt, Poggeadorf. 

In elongated prisms or massive ; alongitudlnal cleavage leather 
distinct. ; , 

Lustre metallic, less splendent than gray antimony. ' Color dark 
stetjl-gray, inclining t6 pinchbeck-brown; surface often covered 
with iridescent spots. 

* ' • . , ■ ' j • 

f , a 

Comppeitidn, according to Bcrthier,i (Ann. deCh. ct dc Ph. xxxv> 35,l,)'.Sul^mxpt of 
antimony 73*22, solphurct of iron’26*78.-.^ . V ** 

Fuses readily before the blowpipe, gives out fumes of antimony, and fbntas a 
which acts on the magnet. Dissolves readily io muriatic acid, giving out sulphun^H 
hydrogen. . ' ’, ' 

Obs. It occurs at Chazcllcs in Auvergne,' associated with quartz, oalearaojus ■Ejjfri'i ind 
iron pyrites. It yields antimony of so inferior quality, that manufaefruers cannot QW ft 
It was first recognized and analyzed by Bcrthijer. > 

Berthief has lately described tfro other ores of antimony, (Memoiroe par Bertiutff/U, 
273,) wbimhaTe the following characters: ^ . 

The first has a fibrous or feathery texture,'cross fracture granular, and almost doIU-' TTic 
color is gra]^isb-blue, but less blue and'having less frutre4ban gray sirtimony. CbEUNtst- 
of Mtimony 84*3, ,and sulphuret of iron-15*7. It, oecun u the of 
Mecpniit^MSilf'Qiazelle. \ ' 

iron-gray-color* or approaching bnmze, and a granular had fibrous 
stiruetaPi Sulphuret of Boiiuoonj 8(^6, and sulphnxet of irari IM id 

found at Angfar m the department of La Creuse. ^ h ^ 
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8350CR0NT|'& LvciTxe Svanbergii. 

Ga^ooi^ Svanibergi K. V, Ac. n. 1839, p. 184. .Kilbrickeolte, Jfjokn. 

Massif^ with imperfect cleavage in oife direction. Also granu¬ 
lar or earXhy. H.=2—2*5. G.=?^’88, Geocronite ; 6*407, Kirbrick*- 
enite^' fitisire metallic.. Streak and ^olor light le^-gray—grayish- 
blue., ^yac?«re uiieyen^ 


^Comjwn^ionj opMrdingto Svanberg, Sauvage, and Apjolm, 



Bala. 

GolUde. 

‘Kilbricken. 

• 

66*459 

64*89 

68-87 

Iron,' < 

.0'4n - ■ \ - 

—— 

0-.38 

V tiepper, 

.Zi^, 

1*514 

O'lll 

1*60 

■- 

Antimony^.' 

9*576 

16*00 

14*39 

*••' Ara^e, . 

4*695 


. 1 

* Stilphur, 

16'269»«99*<127,Sv. 

II 

o 

:99-39,Sau. 16-36x= 


The ore-from GalllciA, analyzed by S^uvage, and the Kilbrickenite of Apjohn, appear 
to belong to this species. In mat from Sala* p^ of the antimony is replaced by arsenic. 

Fuses readily before the-hlowpipe, ^ves off fumes of antimony, and colozB the charcoal 
around, yellow. ■ v'' 

Osa , Geocronite comes from the silver iniuM of Sala, at To^gschakts, Sweden.' The 
ote analyzed by .Sauyage occurs in Gallicia, at' Meredo in Spain, in nodules in galena; it 
enimbles easily and'soils the fingers. ' The Kilbrickenite is from Kilbricken. Clare Co.. 
Ireland. T^he name geocronite is derived from yti, earthf and xP^*’°Si Saturn, the alche- 
mUtic name for lead. : ' 

ZINKENITE. Lycites Zineeni. 


G- Rote, Fogg. tU. Brewstor’s Journal, vi, 17. 

• * '• ■' 

Primary /orwj* a ^xagonal prism. Secondary form: the pri¬ 
mary terminated by n. low hexagdr^al pyramid. P : e=102° 42', 
Lateral faces longitudinally striated; G. Rose found, in some inr. 
stances, the ^nterTacial angle M: M equal to 120° 39', and hence 
conjectures, that the primary is a rhombic prism of tliis angle, and 
that the G^erved crystals' are compound forms similar to ng. *3 or 
6 , Pt'lT. The crystals are usually in groups, sometime^ foi^ming 
hbiipu^and rha^ive varieties. C/eava^e-not observable. 

—3*5. G.=6^03. Lustre metallic. Streak and color 

steel-|P^. O^qud. i^ac^ure uneven. 

Compmtion, according to H. Rose. (Fogg. viii^QS.) Stilphui 92*58, lead 31*84. copper 
0*^. ^timemy 44'39=^9’33. Heated alooh on ehaieoal it decrepitates briskly, .and fuses 
as readily as gr^^ aiitim<Hiy, a^rding. small ipetalUc globules, wnich are soon volatilized. 
and the (^lircoaf is covelfid with a white coatbig Of oxyd of lead. Wi^ carbonate of soda 
it^bules of m^UUic lead. 

, it occurs in the antimony mme of Wolfsbeig in'the H^z. Its groups of colum¬ 
ns crystals occur oh-a massive varied (ff the same species in qua^. These crystals some¬ 
times half an inch in length, and have a breddth of two or three Unea; but fie- 

queotiy they are extremely ihin and fi>rm fitepns masses; .ItwaanamodinjMaiiigiinentto 
Mr. Z^sn, the direct^ ofthe Anhalt mines,,^ Pr. G. Riose, to whom we are indehted 
forthe fii^ 'descriptipnofit. y. .■ 'P. • . * . 

Mt mqch nO^btes gray antimpiiy afid Betdoonite, but may bb distinguiihed^byitssupe-- 
rgv hardness and specific gravity. 

63 
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PLAGIONITE Ia CITES obliqucs. * 

<• 


Q Ro$t, Po(s> \Tvui i;i, 1813 Ilcnnprtbmauc Dystome-Glance, JV 



. « 

Primary forniy an oblique rhombic prism ; 
P : M=138° 52^ M :*M=180o 49^1 Setwid- 
ary form^ P : a (adjacent)—107° 32', P: e= 
131° 20', P : e=M9°, e: e=142° 03', 6': 
131" 3(V, Rose. The plane P shining and 
smooth; others striated. Chavage lateral, 
perfect, but seldom atfording smooth surfaces. 
Also mass'vc. 

H. -2*.^. G.==5'4. Lustrp metallic. Color 
blackish lead-gray. Opaque. ' Brittle. 


Composthon, according to R- Hose (Pogg xxviu, 428) and Kudcmatachf <Pogg. 
xxxvu. 5SS.) 

Lead, 40*52 40*98 

Vntimonvi 37*94 37*53 

Sulpliur, 21 .*>3-=99*99, H. 2149^100^)0. K. 


Before the blowpipe it decrepitates and fuses ca&il v, af!<>rding fumes of uulphui and ozyd 
of antimony, and roaliiig tlu charcoal \tit)i oxyd of lead. 

Ost, r>cciir'!i .it Wolisiti rg in grodes of crystals m niassiseplagionito or crystallized on 
quart/, and was disco, < rrd by Zirikcn It was named by Rose, in allusKm to its oblique 
form of (r^stalliratioii, fioni rXayms, oblique. 


JAMESONITE. Iacitcs acrotomus 

* Atotomotu Antimony Glance, M. BldeebHmner. 


Primary form^ a right rhopibic prism; M: M=101° 20' and 78° 
40'. .Cleavage basal, highly ^rfect. " Imperfect cry^allizations: 
structure columnar, particles deliqato, straight, and parallel or diver- 
gent. • ' . 

H.=2-^2*5.. G.=5*6—5*8; 5*564, Haidinger.«Xiuj/re me^aiUc. 
Streak and color steel-gray. Opaque. Sectilc. * " v 


Compontion^ according to H. Rose, (Pogg.vui, 101,) 




2215 

22*53 

P4‘40 

34*90 * 

40*75 

36-71* 

■ 

0*74 

0*13 

0*19 

230=99*7$ 

' 2*65»$9*79 


Sulphur, 

Antimony, 

Lead, 

Lead»‘with traces of iron and zinc, 

Iron, 

c • 

Before the UDWjRpe, in an' open tube, it affords dense wUte flaoM of oxyd jof anti- 
mony. ♦fes. ' ^ . . . ' . 

Ote ft oceim principally m Ctunwall, associated with quarts and ndinitt cstMala of 
Bontnoiytaf ocoasionaUy also in Siberia, and it is said in Hnngaiy. Its pecfoct ueavage 
at right anfflee with the vertical axis, is fpffieifliit to distinguim H ftom & ^leeiieen- 
semblcs. It was first ranked as a species by Mohs, and named in hQqer of Im JiBMiMii, 
of'Edinburgh '* 
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EATHEjS ORE. Lvciteb CAriLLAiis. 

Pltim(M!0^tbnonial On. F^crcrz. 

la fitie oapi8axy,-crystaTlizations, resembling a cobwel). Color 

dark-Je^gray. ' ’ 

ConifibiitiQ^ ac^Mrd^g tp Rose, (Pogg. xv, 471,) Sulphur 1()’73, antimony 31*04, lead 
46*6701^ ^30, zinc 

Fusea instantly in thp Oapie oi* a candleyC^^iiHng white fumes. 

•Obs. It ocfeiura at noli^h^ in the-Eastern Hortz. 

■j,’. , • B0ULAN6 EII|T£a LyornEaBoui .ANORIU. 

• , r 

BtttphojMdf Antimony and Lead, C. Bo^anger] Ann. dea Mines, 8d scr. vUi, 575. ruin)boBttS» £m- 
brithlce, BcliweCeianlun'oQbiei. ' ' 

* In.plutiiose masses, exhibiting in the fracture a crystalline ^trute- 
tufe; genially massive.' » -y 

H.»§*6. G.=6*97. Lustre zpetallic. Coldr bluish lead-gray. 

Campoaition, aepi^t^ng to Boulanger, (A. dea Mines, viii, 575,) Bromcis, (Pogg. xlvi,) 
and Abendyoth, (ni^< ::dyu, 495,1^9,) 

. .'lllolidrei. N^taebloak. Ober-Lahr. 

lAtd; 53ir 5<*288‘ <..• 55*60 

Antunony, 25*5 25*037 25*40 

Sulphur, 18*5 ' ' 18*215 ‘ 19*05 

.Iroft, , 1*2 

Copper, . 0*9=100, BouL --i—=99*54, Br. -=100^5, Ab. 

Fn^'TQatfily before the Uowpipe, with cdtalations of sulphurous aci^ and. fumes of 
whitean^d of antimony. On charcoal, a yellow circle indicates tlie ]|^^eBcnce of lead. 
Eaaily attacked by nitric acid. Boiling strong muriatic acid decomposes it with the ex¬ 
trication of sulphuretted hydrogen. 

OSii Occurs quite abundantly at Moli^res, d^idrtment of Card, in France ) also at 
Xai^^eld iQ Laplt^, a)^ nt.Ifer^sehinsk and Ob^-Laluv.' * 


ARSEmCAL AXTIMOi^iY. Lvesrss Xllucbvb. 

^ , 4 •• / 

' ‘AiMoiet ifi Antti^eay, 7%a% flUa'.'l, 8i.' Araei^ltimtiinop. 

, -.-iW ■ ' 

In YemiforDi masses and nmorp^pus; stiij^ture tiae 
^’=2^4. G.=6*13, Thomson ; 6*2. * iwsirp 

sjAendent^; sometimes dull. tin-wipe, dt i^^h- 


liion of the Aj|enfbntorb, acEeording-toRanimelsberflf, (B^ert Min. 18-13, p. 13.) 
■ 62*l5%d .^nic 3T*85-V.- 

«the blqii^ipe it emitAfhmes of '.anemc.and antimony, and fuses to a metallic 
I 'w^ch'iakeafire and bums oxyd of aQUmony on the charcoal. 

! lioeoQrs sparingly ut Allcmoiit falso at; Przibram in Bohemia, where it was ob- 
PV KipM ^ mej^c veins, associated i^bl^^, jaitunony, Bpatliip^an, Ac. 

■* KOT^LLITE. ^k^EMBWirriv^Res. 
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part GvnporateSf 


Composition, according to Scttcrbcrg, 

Hulphnri't of nntimonyiJfi'TO, sulphurct of lead 46'36| aulpiiurig|||biHmulh 33*18, proto- 
^iilphuri't of iron 1’7’.2, suTphuretof coj^r 1*U8, g^ne.l‘45ssdHpP;- « 

Fuses bciWri’ the blowpipe, covering tho coal iwfTellow, and^ evaporates, 

leaving a white inclalUo'globule. Diasolvcs in muriutK acid with the i^hlution oflnilphu> 
retted hydiogm. »■ ' . V *“ w v 

Oiss. Kohellite coinea ^ni t,ho robalt mine of Hvena in SwedeA. It 
by Setterberg, aind named in liOTor of Von KobclL * ”• ■* 

1 > 

(JALENA. Pn;«firTK»o»Bicua , 

' • " . • 
Tlcxahedrnl Laa^Glanco, .V. t^uiphurct of Lend Blde'Leod. BlelflaoBr.BtaOtBJalerB, lF>' Bid-** 
scliw^.',Ploml]^^tur6,//. IMuinbum Galcifa,/,ia». v/ ^ ’f" 

Primary form, the cube. iS'ecoMrfary /orm»: fi^Trw fybm.l 
to 23; PI. 1, and frequently several of them combined. ‘Cleavage 
Highly perfect and easily obtain^sd. parellel to the faces of the Cube. 
Compound crystals: fig. 129, PI. 11; the same kind 6f- composi¬ 
tion irequently repealed. Imperfectjoryetallizaiiona: reticulated, 
tabular, and other imitative shapes ; also massive, structure'^anli- 
lar—coarse or fine,, sometimes impalpable; occasionally .fibrous. 
Pseudomorphs : imitative of pyromorphite, &c. , 

H."2*5—2T5. G.=7'53^7'652. Lustre metallic. StfWk 
and color pure lead^gray. Surface of crystals occasionallir tornisfijcd; 
Fracture^ when "obtainable, flat, subcon'cboidal, or evehr. ^Easily 
frangible 

Comjmsition, when pjirc, Sulphur ]3'45,lc’ad 86*.55., Prof. Btick'foand 
Rossic to conltifit of Sulphur 13*26, Icajd 85*35. carbonate of Kme and loM N. 


Comjiosition, when ppre, Sulphur 13*45, lead 86*.55., Prof. B^ck'fonnd 
Rossic to conltist of Sulphur 13*26, Icajd 85*35, carbonate of Kme and N. 

Y., p. 43.) the bIow]>^P^ it dccrcpUalea, unleap healed with eauti(M| fiudfe, 

gives off sulphi^i and at last uflbrds a globule of pure lead. 

tialena oOcn contains a small per centage of native silver, and is then c||^cd Argrnt^- 
rous Galena. Mixtures with zinc, blende and pyrit^» its common associaUM, are frequent, 
and .sometimes interfere with Working'the ore. Ler^ ftend -ia two analyses of opbicai 


iMurettm Lead frotf;Duflon, analyzed by Johnstoa^ anbrdep ovuphurcto/load 90*38,. 
tf«Hir H*71. As Ranpnelsbqrg reroarkfiyit u proh&ny nothing but common valena, mth 
mss( rnina|cd ^pbuK^ Tlidiwn found in amphnretted galena ftom Irelw^; dnl- 

'phuret ctf'lca^98'2l, sulphur 1*79. (Min. 

Obs. 'Gelena ecedrS in be^s And Tein9,'~^^ in primary and secondary(ipdks.. It ie 


the i|^nas of C'omwalr, Are disseminated vems of tau ore; and ip trunaaon or9nn(ain 
lirnrstonc, occur the rich, repositories of I)c^yshin*, Cq^icrland, and^he northm dhi’ 
trlcts of Englfund, as also those of Bleibe^, Aod the nei^lmring localities oM!«nu||A> 
In the English mines it ia.UiK>eiated withoglc^iious spar, pcail spar, floor .ois't.uS^ 
spar. Wi^^, cal4inine,Wd-b^e. . • 

The nSB^nsive deposits oOhif'ore in the UnM SU^, anl^Kibalflyin tt^woild, 
arc met Missouri, Illinois, Iowa, a^id Vpscown. 

The 1cad|Won (^Wis^nsin, aeoe^^g to. Mr. D. 1>. Owen, com^iscs 62 toWQira|pm 
Wisconsin,^ in.Iow|; and;I0 in IlUnii^' bdiw 87 i^les from t^inwest, a|id 
from whi^ aa^s t|d ore santyftiMneroui HmestineVa 

and D«liW^lirlMne’*'md^w jack” ofifap ano aometimeA WUh .fiarwBrfa 

of l^f@f%«rrfWioper. 


•oWper.^T^j 


scared a aquard mile m which 




|. $ is af|Biatf»4^th hold'im, 
^ofdhP nyhWf ABB aometimei Wtth. 
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clay in which the |||^d Oj^ is often u^hMded; frepnents of lead gravel mineral”) along 
with the crumbling magnesian limestonCi and dendritic specks distributed over the rock ; 
also a depression of co^try, or elev^m, in a straight line/or “ sink Ijolrs,” or a pe¬ 
culiarity of irtgetation in a linear dircctioDy indicates oi^n the cmirsc of a rein. ITic dig¬ 
gings seldoia exceed 25 or 30 feet in depth. Frenn a single spot, not exceeding 50 yards 
squaroi 3]000i000 lbs. of oip-havc been raised; and at new diggings on the west branch 
of the Feceatohiea, not oyer 12-feet deep, two n^n can raise 2,000 lbs. per day ; and in 
one of the townships, tiyo nien nused 1^,000 lbs. in a day. 500 lbs. is the usual day*8 
labor, from the ppoesiof aymge produedrencas. Hie furnaces in Uiis lead^gion smdted 
eut.eboat 3O,O0Q|OOO lbs. of "read in tbo year 1839. The metal in tit lx>m brin^ about 
four contsjiier pieutidi . 

Gelena glao pccArs at Care-in-^ock in Illinois, assisted with fluorspar. A v^ at 
Ro8sie,.in St lA^itneeCo. N. Y., trarerses) neaiiy perpendicularly, the gneiss of theie- 
^iniy.yaryiftg from, one to three or fotir feetjilMriath. Other deposits have been discov¬ 
ered in the sapOia region, some apparently in the direction of the main vein, and others re* 
mote'from it -It is aimoiatod with calcareous spur in fine cr 3 ' 8 fallizations, and al&b irdri 
ahd ed|]^r j^tes, and some blende and eelestindl The ore of this region 8on)eti;ncs pre¬ 
sents la^ and well-defined cryst^ - ^ear Woitzboro’, Sullivan Co., a large vein Occurs 
in miUstorie gnt; Uie ore is abundant, apd mostly massive, cither fine or coarsely granular. 
It irasSbeiated with blende, iron and.copper pyrites. The Ancrain lead mines, Columbia 
Coh have afMded considerable l^d, but.are no longer worked. In Maine, vcin.s of con- 
si^rable extent exist af Lnbec, where the ore is assisted with copper pyrites and blende ; 
alsb-lera extensively at'Blue Bingham; .and Parsoni^^a; m New Hampshire 

at Eaton, With-Uende and copper p^tes; and also at HaverhiHf^^th, and Tam worth. 
Southampton, and Sterling, Mas-s., afford small quantises of Galqna; aUMt Aus¬ 

tin's ipines' in Wythe Co., Walton's gold mine in Louisa Co., and at other pldiSI in Vir- 


GaleoA'iS the great apjorce of the lead.of commerce. The flrgcn/(/>row»^fead ore worked 
in £^and, for its silvegr, amounted in 1837 to about 40,000 tons, of which one half con¬ 
tained 8 to 8|ot,of silver to the tonof lead, and the remaining 20,000 Ions, only 4 to 5 oz. 
The aepuiarion, according to Patterson's neVprpc^, it eUbelpd by stirring the melted mass 
oflda4tfitcoote,with-aninm,n>d|towhichtbeulvera^erwin crystalline crusts. An dKe 
contaii^ oidy S oz. of tbeton of lead, may thuabe profi^ly worked, and with 

little loss of JW. • 


■' : ■ • ’ ’p6BATj*lnC LEAD ORS, 'PnuitBrrEs coMxA^irEkbB. u 

' . ■ . ' ^ ^ If. 

■ y Cobalde Lead Glance, or Cobalda^eba, KebaltUelcrz, 

in minute mos^like groups of. crystals,^p^^sl^g^leiw- 
agecjvAlso massive. V ' yt- 

and sectile. Soils a little. G.=8-44;' Lustre metallic and 
shiBi^" Coj(or lead-fray, ii^inipg to blue. Opaque. 

ae^in^ to J^,6a-M,^nic 22-47, B#hw<M7, iron 2-11, 

writes l-44=9O-320tlBefiSne Ae blowpip, it decrcpiWtes: it colors 
glaM of^honx a smalt-blue. . ■ 

of 

■ -1 * ' ^ 

-CIiA^THiUJPE. , 


S' ^ ' 

■ .* •.!3'AtpTi™E. _ 

■- <' , , , ,*'.5*4 . 


'8EL8(riimtt;& 
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DESiJ'llIPTlVE MINEHALOCy. 


H.=2—2*5. Q^7‘ 187. Lustre .gictallic. ;^ trcak dark-gray. 
Color lead-gray, somewhat bluish. .Opaque. 'V^acture granular 
and shilling. Rcuher seclile. '• * 

Composition^ according to H. qpse 4^^ iii 415) and Stforae^cr, .(ibid. p. ,403,) 

I^ad, 71*81 70D8 • • 

Selenium, ii7*59 . 28*11 

Cobalt, . --s=99'4p, IL- 0*83=:b'89^2i T. 

4 ^ ' 

Before the l^owpipe, In addition to the usual phenom^afining froQK |h4 me8oaoe of 
load, it gives off the odor of horsc-rudish, and deposit on me charooafl^ redouh-bitnim 
substance. Heated in u tube* closed at' one end, the tfrloniom okopst impiedifttely 
sublimes, fonuiii}; a red rin;; withitt the tube, and on heating the tube td rpdness, 'the ore 
fuses, and the rod ring partially disappears, and a white crystallind deposit remsios. ■ 

Ons. riausthallto inueli rosoinhics a jpranular gdens ; out Us cqIot is sonwwtisl pdcu- 
liar in its slight tinge of hlue. It occurs oiilj massivein a vein of bematife, near 
Itode in theHartz. . ' 

Seltnid of lead and cobalt (Selenkdbaltblei) resembles the above, and may b^a .^f 
chanical mixture. Composition, according to Rose, (Pogg. iii, 288,) Scleniam’31’42, leiid 
63*92, cobalt 3*14, iron 0*45=98*93. 


i^ELENIl>Or LEAD AND COPPER., rnuMarrasr*ix^ : * 


i^eleoblollraprcr <d.tke Oermans. 


Massive ; texture finc-granular. 

H.=’Si—2*5. G.=5i6. metallic. Color light lead-^ray. 

Fracture conchoidai—uneven. ^ * 

Coflipositt^*according to Rose, (Pogg. iii, 290,)-Selemuin*d^hIAd^Hmt.6bBper 
14*78. ' ‘ -^'v ' " 

Fu.scs readily before the blowpipe, with the reaction of lead and coppe^. Sclcniuia not 
sublimed when heated In a gloss .tube. %'* 

Gas. Occurs at Tilkerode in tfte Harts. 

* ._•'*• ' . * ‘"J ■ , 

SELENID OF COPPER AND LEAD. pLVifiiTES ' 


C. isrsten, Pogg. zlvl, S6^ 4839. Salnkapfiarblel . 0 / tks 


A H / 

'.'--.bif 


Massive; texture more or iM'^ne-granular. C7«aua^s;^inibct 
in two or more directions. ' ' 


H.=3*5. G.=6*96—7*04, Kepsten. Zi?^G^re^etallic. 
shining'^ powder grayish-black. Color dark lead-gray. 

- *• , ^ ‘N/W 


Heated -in a glass tube, sclomum is sablimcd. ’ Heated on a coal bobrs thtl TM^nr 
a browuish>md vapor is given'off with tbo Btn^ odor <Mfi^eninni, ft 

of 4 grayish-hlack cedor. The slag, treated wia borsk in the reduction 
a while A^ryl-green color, and 6nally affords a gray mallcabio ^btde, m^^ lbe 
oxydatid||9lwe covers the cc^ with oxyd of lead. ' ' 

Osh.— ore was met with at Tanncn|^baeji, near ^Ibei^ausCn, whd^%^eoure 
with malft^tc, g^.na, copper pyntftpt &c. It somcwJiat tesomblea a grannidr.imw)r of 
catena. ' , / . • •> '' vTi 


galena. ' , / » , v. 

A MinidKj^nnd.o/kad ^d eoppar ^ 
4'M). 8ihiHnM4%artr .2^6, sunns-« 
appma^^wwi^aiieal-i^r Sitsfti ^shi 
7* 1 Kedrtsrt. Fracture even or 



ivanety 


59*67, selenium 29*96, copper 7*86, vnth I4|iCo^ oiM»4;wf'PQat«^f 
ably mixtures of Clausthalite and the abo^ species. ' '■ ' 


cd Iliad 


■y.i. 
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f.' .■ 

• SEIiBNIB^OF MEUCtniY- AND LEAD. Plumbites fusilib. 

* Sclcnqueckdlberblei of the Oermane- 

Primary form^ a cube. Cleavage iubic. * In foliated grains 
or masses. 

H.=7’3. • Color lead-gray to bluish arid iron-black. 

C<mpo9itUmt ncpording to Rosci 

' ■ Selenium, ‘ 24*97 2798 

; • J^d, 55-84 27-33 

Mercury, 16-94=97*75 44-69=100 

Odor of seieDiuin before ihe blowpipe. Yields mercury with soda. 

Obs. Occurs' at Tilkerode. < 

^ TELLTJRID OF LEAD. Pujmbites albc/b. 

. Tellurblel. 

1 • 

Prbha^ form, supposed to be tesseral—massive, with cleavage 
in three directions at right arigles with one another. 

H.=3, G.=8‘159. metallic. CoZor tin-white, resembling 

that of native antimony. . Sectile. - . 

* * 0 

Comjvsitum, according to G.Rcse, (Fogg, xviii, 68,) Tellurium 38-37, lead 60-35, and 
^ver 1-26. - Vplatilized m the reducing flame of the blowpipe, excepting a minu ta head of 
ailv^.. Cdors the flame blue. . * 

Ob& It occurs at Savodinsky in the Altai'mountains. 


FOIilATED TELLURIUM. FLusarrEB fouaceub. 

> 

PTramidol TeUurlum Glance. Af. Bltellurct of. Lend, Tkovt. Black Tellurium, P. Tellarium 
Gl^n^ Naayaferrerz, ir. Bl&ttdrteljur, ffaiM. and Bl&ttcrerz. Tellure Natif Aurifire et PlomU* 
fere, TeHure Auro-Plomblffre, 6. 

• *1 » . 


^Primary form, a rightsquare prism. 

Secondary form: P : 6=110°, e : e= 

140° P : a=118° 35', a : a=:122® 60'; 

Clewage perfect, parallel with P. Oc¬ 
curs also eranularly in^ive ; particles of various siies, sometimes 
sli^tly elongated, but generdly foliated. 

G.=7'0I85. metallic. tS^freaA; and coZor black¬ 

ish lead-gray.' Opaque^. Sectile. ' Flexible in thin laminae. 

according to Klaproth, iii, 32) and Brandes, (Schweigger’s J. 



TeBuriom, 
Lead, * 
Gold, 

^ilv«> - . 
■ Cwpw, 
<SuI^iir, • 


32-2 

31*96 ' ' 

54*0 

55*49 

9*0 

' ^*44^ 

0*5 

trace 

1*3 : 

• 1*14 

a*0«il0Qv Ki., , 

,.3*07a*lO(WP,S 


Before the blowpipe, on cbrnwiMl, it mdily to a nAlleaUc metallic lM]itei 44 ing. 
iag tbe flame st the aame time Uiw, and 00^<i|lngtne charcoal with white Aimes. With 
boiiz it affl)^ a bead of gdd, \nth a little rihrer. It dissolves portiany in nitric acid, 
and entirely in nitro-muriatie. 
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DESCkirTIVE MINERALOGY. 


Obs. It occurs at Nagy'ajr and OfTcnbanja in ^raiis7lvaniaj||i*m foliated maaSes and 
crystalline plates, accompanying, at the former place, sittcatc at blende^ and 

gold ; and at the lattcr» ^asociatra with antimony oru * . ,* 

Bcrthier lias analyzed'attothi'r ore very similar to tlio above in phy^cal characters, con< 
Bisting of Telluriuni 13'0, sulphur il'7, lead f>3'l,'goId U*7, anU|pony 4'5, copper I'O*. 


' MOLYBDENITE. Eu^mites hexagomub. 


•t- 
f 


Rhombohedral Molybdcna-OIsac**, .V. Huluhttrct ol Molvbdfnn, P. B{4alplil4a of. MhljbMsHlin, 
TAtfSi. Molybddmlaiiz, L. Waa^crbln, IK. Mutybdunc l^ulfuri ,7/. 

Primary Jorniy a IteiHi^onal prism. Secondary'^form: flat 
hexagonal prisms with replaced terniinal edg^s. Cleavage basal, 
eminent. Occurs coinmonly'in foliat^-d massesv .*• ' ;v 

H^=l—1*5. Karsten ; 4 738.^, Brisson. l/ustre 'xm- 

tallic. Streak similar to color, slightly inclined to green. Cblhr 
pure lead-gray. Opaque. Fracture not observably. Thin Inhiiflsfc 
. highly flexible, but not elastic. Sectile, and almost malleable. ' 

Compo«(/ton, according to Bncholz, (Grlilcn*s Joum. iv, GO,) Molybdenum BO, aiid'ful> 
phur 40=100. Do^s not fuse before the blowpipe, but sulphureous fumes are emitted, 
which are deposited on the charcoal. Dissolves m iBtrie acid, excepting a gray residue. 
Dedagrates with nitre. 

Osa Molybdenite gencidlly occurs imbedded in, or disseminated thtough, granite, 
gneiss, zircon>8ycnitc. and'other primitive rocks. At NiiincdahMn Sweden, and Arbi- 
in Norway, and Greenland, it Ims been observed in hexagonal prisms.' 71w setoii' 
dary form is exceedingly rare, iyitrnbcrg in Saxony, and l^Qlagmmwald'^aild ^nnWRld 
in Bohemia, are among its foreign loc.ilities. At f'dldbcck Fdf in CumbdUsad, it is 
associated witli (luigstate of lime t^d apatite; it also occurs at soveral'Of the Comiidi 
mihes. ■ .* 

At Haddam, ('onn., and the adjoining towns on the Connecticut river, it occurs in gneiss 
in crystals and large plates; at Saybrook it is associated with stilbitG. At Westmoreland, 
Vt, there is a large vein of molybdenite, where it uccuni in granular masscsof cpnald^^tG 
size, and is associated with crystals of white apatite. -Other Jocalitics are at Shutesbuiy> 
Mass., cast of Locke’s pond ; at Bnm/ield, along with ioJito; in New Hampshire, sit.Wast- 
moreland, four miles south of the north village mectlng'house, dV a vein in nu0a.4ljRe, 
where i{ is abundant, nrui fine spcimnens m^ be obtained; at LandafT in .ttMtlat 

crystals; at Franconia ; in Maine* ut Bluti Hill Bay and ('omdage fgnn in la^ brykOU- 
lizations ; also at Brumswick and Bowdoinhain,,but less interesting; in New T|^, tofo 
milCs boutheast of Warwick, in irregular plates afai»ociated with rutile, zircon, snd'Sf ‘ 
This mineral is readily distinguished from plumbago by Its lustfl and streak, aMm 
its behavior beford the blowpipe and with acids. 



f^ULPHURET OF BISMUTH. Bismites RGCtANoucus, 


PrissMUe fitamth'Glance, Jtf. and J, Bismutlilne. Wlsmuthglanx of tk$ GsnasMR.' 

BoIftirS, H. . • . y * ^ • 

Prinwryform^ a right rectangular prism. Lateral plfnee e, lon¬ 
gitudinally striated; m : c=abdut 135'^ 3(y, e : c=91° SCK Cleavttge : 
M perfect; m less s€; P Imperfect. The above angle, 91^°, vnk hb- 
tained Brooke, by a measurement of artiflcial crystals of sul¬ 
phur^ of bismuth. It occurs' ^nerally eithdibUi tusicular ciystals, 
or loassivfr, with a foliated or fiorous /structurV. 

H.=2—2*5. G.=6‘549. Lustre metallic. Streak, vA cater 

lead-gray. Opaque, Sectile. 
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Compontiorif according to Rc«e (Gilbert’s Annalenj Ixxii, 19S) aAd Wchrle^ (Jahrcsbe> 
richt) 1833) p. 177)) ’.•) 

• Sqlphiir, * 18*72 . 18*28 

Bismuth, . 80-98**99*70', R. 80*96 =*‘99*24, W. 

. «• 

It fuses in the flame*66.a candle; before the blowpipe it is Volatilized, and covers the 
charcoal with a yellow ar^a, during which it ^ntini^y throwji but small drops in a state 
of incandescence. Dissolves readily in hot nitric acid, from which a white precipitate 
falls, on diluting it with wjUcr. 

Foliated qiasses of sulphuret of bismuth accompany molybdenite arid apatite in quartz, 
at Caldbeckft^ in Cumberland'. Iij’Cornwall it occurs in aeicular prisms with pyrites. 
At Jofaanngeorgenstadt, *both masnve and aeicular crystallizations are met with in lime* 
stone.' It.& associated with qsrium ora at Bastnacs in Sweden. 

It is said to have been observed at Haddam, Conn., associated with chrysoberyl, beryl, 
automolito, garnet, and Columbite. 

> Unlike native bismuth, this ore does not cflSsrvescb in cold nitric acid. By this test, 
these two Sj^ies may distinguished, when other characters fail. It is more fusible 
than galena, and less .volatile than g^y nntimony. 

) .' ACICUIA^ BISMUTH. BisHiras Acicuuxia 

f $ 

Prinastoidal Bismutb-GIance, Jf. ■ Needle Ore, J. FlumbO'CuprUerous Sulphuret of Bismuth. Nadel- 
tri c/Ue Oermatu- Bismuth Sulfurh, Plumbo^uprtfCre, Zevy- 

Oecurs in irhb^ded aeicular crystaU ; also massiye. 

■'H.=2—2*5. 0.=6'125, John. metallic. Co^or black¬ 

ish lead-gray, with a pale copper-red tarnish. Opaque: Fracture 
uneven. 


according to John, (Gehl^’n Jonr. 2d ser, r, 227,) 


' Bismilth, 

43*20 

Lead, 

24*32 

. '.Copp^, 

Nickel ? 

12*10 

1*58 

Tellurium ? 

1*32 

Sulphur, 

11*58 

Gold, 

0*79=! 


Bbfore the blowpipe it gives off fumes of sulphur, fuses, and emits rimneroue burning 
globules, and.yielw a bead of lead containing copper, which colors glkss of borax green- 
isb-blufr ... 

Obs. Acibular bismuth' occurs imbedded in white quartz, and accompanies gold, mala- 
ch^, and galena, at Beresof, near Ekatheiinenberg in Siberia. It was first descrilredand 
analy^ by John and Karsten. 

Aj»ther variety of cupreous trisimlth has been observed in certain mines near Witticben, 
in Ftrittoiibe^. Its color is psde lead-gn^ passing into-rin-whito.>-sabject to tarnish; 
streak black.; composition, according to Klaproth, BismuA 47*24, copper 34*66, sulphur 
12'#6 m^ 4^.. It 18 associatad with native bumuth and coppftr pyrites which cmuutute 
vdns tiiii^irsiiv granito. 

An .ore of nsmuth, according to Jaeksta, occurs at the Lubec lead mines, in Maine. 

•A'' 

** j ^ 0 \ 

'■ TETRADYMITE. BmdTEs rhobesohedrus. 

Tellurle Bismuth. Telluret of Bismuth. Bomite. Tellurwlrauth. 

Ptihiar^ form, a rhombohedron, B. :R=:68o 40'., Cleavage 
perfect parallel trith a. 

G.=&7'514, Baumgartner; 7*&, Werhl6^>J[^t<^a metallic. Color 
paje steel-gray. Not very seedte.. .-Ijainin*' elastic. Soils p^r 
like molylMenite. » . 
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DfclrtCIllFTIVE 3 ITNRUAI.OnV. 
i 

('ompiixituni, according Iq WorhU’, (Schwcig. .1. lix, and Berzelius, (K-V. Ac. II. 
iKiM, ji. It'll.) 


Bwmutli, 
Teliurimu, 
Suluhur, • 
Kfatrix, 


S9fl4 

35-^4 

4-9‘v> 

— =100, W. 


58*30 

36*05 

4*32 

. a-75=p|)9-42, B. 


It fii*sp«j instantly in the blowpipe flame, and soon volatilizes, covering Clie charcoal with 
a vc-Uow coatmi;. It dU'^olvcs, when pulverized, in nitric acid, excepting the sulphur, 
winch is precipitated. 

()n> It occurs at Schemnitz, Relzbanya, and ut Shn Jus^ in Brazil, and was first no¬ 
tice d by Baron Von Born. I * 

The Molyhdirjtilrvrt (mohliddu '•iIIkt.) from Dcutsch-Pilscn, has nearly the same 
physical char.iett rs. (J. s—,s i. aecoriUug to WcrhlCj^TcIlurium 29*74, 

sulphur 2’33. bl^m^tll Ml\er 2*1)7- 95*29. 


RIOTS’ITE. ZlNClTKS FXAMHAN’S. ,• . 

Si-lrnirt «if 7.1UC. Hdemd of /me. Helonquecksilbcrtlnk. F.ulebrite, Bro9ke. 

Mas.sive. 

fj. rr^iV. lAfstre metallic or earthy. JSireak blackish, when 
. the color is lead-tfray. Color Icad-gray—^cochineal-red. 

Compoftihnn of the gray variety, according to IM Rio, yeh'nium 49, zinc 24, mercury 
19, aud sulphur l*."i. with (i per rent of lime fromthq ganguc. 

B 'tore the blou pipe* it burn', with .i fine \iolet-colorcd flame, and exhales si'leninm with 
the* •‘tiong odor ot hor!»c»radisji. When heated in a retort, bdellium, imrcury, and a little 
.‘•lilplmr. siibhine. 

*< )i!s. 'riiis species was dlseox’cred by 1X*1 Bio. in 1817, ot Oalebras, in the mining dis- 
Inctol J-’.l Doctor, m rviexico, wlieiv it occurs in limestone uliich.is imbedded in red sand- 

stulH*. 


SKLE^H) of iMERCURY. IIvDiiARGYRn'Es alliackub. 


Mriku^Ianz, Ur, Sf^enBchwrrrlqucckBilbpr. 


Massive ; texture compactly granular : no cleavage. 

II.-2-5. Ijustre metallic.* {^Streak shining.' Color steel to 
hlacki.‘?h leud-gfay. • 


VumpoKiitou, accfjrding to 11. Rose, (Fogg, xlvi, 315,) * 

St leiihim 6*19, suljihur ]0‘,30, mercury 81*33^98*12. 

()t. 

Sclen.il ol inereury 23*10, and sulpbnrct of mercury 75*1 l=:98*2l: 

On charcoal Is forc the blowpipe U gives off the odor of selenium, and a white iifcrusta- 
tion coNfrs the coal, 

Obs. Occurs w'ith other ores of mercury in Mciico, near San-Onofre. Il has nearly 
th<=* color and lustre of Fahlerz. , ' . ^ 
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• MANGANBIiENPE. Acarpia 

‘Hexabedral ^tlnncc-blrride, iSiilpliiiri;t of Ma3i)(unt!sc, P. Manganbloiil^,//mt. Schivaizei/, 
Ifatu- Matigaiiglanz, J,. Muiigang^o Siiinir^, //• 

Frirhary fornh the cube. Secondary form: tlie regular octa¬ 
hedron. ■ Cleavage perfect parallel with the primary liiccs. Oc¬ 
curs also granularly massive. 

H.=3-5—4. G.=^3‘95’—4*014. Lustre submctallic. Streak green. 
Color iron-black, tarnished brown on exposure. Fracture un¬ 
even. '' 

* * • 

CompontioTit according to Klaproth, (Beit iii, 35,) Vauquelin, and Arfvedson, (K. V. 
Ac. H. 1822,)- • ’ 

Protoxyd of manganese, 82 65 Alangancse, (»“2*10 

Sulphor, II J5 371)0 

Carbonic-acid, 5=:98, K. —=ssl00, V. —=100, A. 

Fuses on the thinnest edges l>cforc the blowpipe. When pulverized and thrown into 
muriaUc aoid, or dilute sulphuric acid, sulphuretted hydrogen is ('volved. 

Obs. Mo^anblonde occurs in veins, in the gold mines of Nagyag in 'rransylvania, 
asBOcio^ wim tellurium, carbonate of manganese, and qpartz. 

BLENDE. Acarpia dodecauedka. 

4 

DodocahCdral Gamet-Btendc, JIf. Sulphuretof Zinc. Black Jack. Blende of the Germans. Zinc' 
Sulfurd, JU. Pscudo-galeua. Zincum sterfle, Linn. 

^Priin'ary foiyn, thij rhombic dodecahedron. 

Secondary forms: figs. I, 6, 6, 9, 30,32, PI. I; 
also the annerxed figure, in which the acute 
solid angles aife replaced by two instead of four 
seconclary planes. Sometimes this modifica¬ 
tion is. accompanied by a truncation of the al¬ 
ternate obtuse solid angles of the dodecahe- 
drohs. ■ Cleavage dodecahedral, highly per¬ 
fect. CoTnyoundcrystals: similar to fig. 129, 

PI. II; occurs paraltel to the same faces (A, fig. 

4, or a, fig. 8) in several of the secondary form's. This composition 
is often "repeated. Imperfect crystallizations: botryoidal, and 
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Other imitative '$htapies—structure columnar—impalpable; also 
amorphous, with'R similar structure. 

H.=3*5—4. G.=i4 027—4-078. Lustre adamantine—resirfous. 
Streak white—rcH^ish-brown. ' Color brown, black, yellow, red, 
green, none briglit; yellow, when. pure. Transparent—translu¬ 
cent. LVacture coifchoidfll. Brittle. 


CompoMitiw, accortding to Arfvedson, (K V. Ac. H., 1832,'p. 438,) BerUiler, (Ann. dcs 
Mines, ix, 420,) aod’Thomson, (Min. i, 540,) 


Zinc, 

•Sulphur, 

Iron, 


66*34 

33*66 

-=100, A. 


Brown. 

63*0 

33*6 

3*4«»100, B. 


66*000 , 
32-638'' 

■ 1*37Q«100, T. 


It often, however, contains a large portion of iron; in one specimen 'rhomsQn detected 
20*74 per cent. 'Fhc ^furmatlte (from Mannato in the province of Popwn) is a black 
blende, consisting of snlphurct of zinc 77*1 and sulphuret pf iron 22*9. 'Ine fibroosblonde 
of Przft)rani aflorded Jxiwc 1*5 to 1*8 per cent of cadmium; and a red blende from Bead- 
jeu, examined by Dainonr, (J. ftir prak. Chem. xiii, p. 351,) was found to contain 1*136 of 
cadmium. • , 

Blende is infusible both alone and with borak. By a strong heat in theo^dadng fltgne 
'of the blowpipe, va|)ors of zinc are evolved, which coat the churecal. Dissolves in nitric 
acid, during which sulphuretted hydrogen is disengaged. ISome specimens phospHoresce 
when struck with a steel or by friction. . ^ 

Obs. Blende occurs in both primary and second:^ rocks, and is usually associated 
with galena; also witli heavy spar, copper pyrites, fluor, spathic iron, and frequently it oc¬ 
curs in silver mines. 

Derbyshire, Cumberland, and Comprall, afK>rd the black varieties ; also Transylmiia, 
Hung^, and the Hartz. Sahla in Sweden, Ratieborzitz in Bohemia, and many Saxon 
localities, afford splendid black and brown crystals^ A variety having a div^ging fibrous 
structure, and presenting botryoidal forms, is met with at Fowey. 

Blende abounds with the lead ore of Missouri, Wisconsin, loii^. and Illinois. In Sul* 
livan Co., N. Y., near Wurtzboro, it constitute^ a large part of an extensive lead vein in 
millstone grit, and is occasionally crystalliz^ in octahedrons. In SL ^wrence Co., N. Y., 
brown blende occurs at Coopers in a vein of carbonate of lime, at Mineral Point 
with galena, and in Fowler, on the farm of Mr. Belmont, in a vein with iron an4 C(q>pcr 
pyrites traversing serpentine; at the Ancram lead mine, in Columbia Ca, of yclA^W and 
brown colors; in limestone at Lockport, in honey and wax-yellow crystals that are often 
transparent; in minute crystals with g^ena on cree^ two miles Mutheasi of Spia- 
ker’s basin, in the town of Root, N. Y. In Massachusetts it occurs at Steriing Of a eberty- 
red color, with galena.; also a yellowish-brown' variety at the >Southanipton.)e^ mloe*^ 
also at Hatfield with galena: in New Hampshire.at the Eaton lead mine it i8''wun4anit- 
at Warren there is a large vein of black blende: in Maine it occurs at the Lnbeb lead 
mines; also at Bingham, Dexter, and I^rsonsfieldt in Connecticut, a ydlowiph-green'va¬ 
riety is met with at Brookfield; at Berlin of a yellow color; brownish-bleAli at Rox- 
bury, and yellowish-brown at Lane*s mine, Monroe: in Pcnnsyjivania at the Perkiomen 
lead mine: in Virginia at Walton’s g^dmine, Luzerne Ca,a.ia moteAlFU&daqtly ^ Aus¬ 
tin’s lead mines, Wy^c Co., where it occurs ciystallizod, or in ra£ated crysUdljMtions: 
also at llaysboro, near Nashville, Tenn. 

The Leber hUnde (hcpatic-blende)''of Breitbaupt, (J. fur pr. Ch. xv, 321,^ COQ^bUU.aar- 
bon, and is considered by Berzelius common zlnc-blcnde, impuro.witb a mineral' or 
some other mineral with carbon in its composition. . ' 


VOL'l'ZITE. Acarpia ROSRA. \'.- 

i • 

In implanted spherical globules. . # - ,y. 

H.=4'5, G.=3*66. Lustre vitret^s to grefl^sy; or ptoly otf a 
cleavage surface. dirty rose-ted) yellow^. O^uo,' pr 

subtranslucenL ' * > * 
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Compontion, according to Foumet, Sulphuret of zinc 89*92, oxvd of zinc 15-34, pcr- 
oxyd of iron l’84=s 100*10. \ ^ 

In ^uriatic a«id, evolyes fumes of ^iolphuretted hydrogen. 

Obs. Occurs "at Rosiers in the depaitnient of ruy oe Dome. The same compound 
has been observed by Kersten in the slags of the iron works of,fVeiberg. 

* • • 

GREENOCKITE. Acarfia hexagona. 

Brooke and Janiea(n)’a,J$IOT.xxyUi,390: Breithaupty Pow li>374< 

* 'a • \ 

Primar$f forniy a hexagonal prism. Second¬ 
ary^ the prism, tyith^the terminal edges replaced 
. by one or more plajpies; P: e^=l36° 24', P : e= 

1 42' P : e"=l64o 32', M.: e'=133° 36', M: e 

=162° Jfi. : e"=±:115° 28'. e" : e" (adjoining) 

=166° 2% 6': e' (adjQining)=139° 39', e': e' (over 
jl)=.87° l3', e: e (adjoining)=127° 26'. Cleavage lateral, distinct; 
bas^l imperfect. 

H.=3—3:5. G.=4-8, Brooke; 4-9—4-909, Breithaupt. Lustre 
adamantine. Color honay-yellotv—orange-yellow—veined parallel 
with the axis. Stredik p&wder between orange-yellow and brick- 
red. Nearly transparent—strong double refraction. Not thermo¬ 
electric, (Breithaupt.) 

Acceding to Connel, Grecnockite is a simple sulphuret of cadmium,-and consists of 
Sulphur 29-4, and cadmium 77*6. 

^fore the blowpipe on charcoal it is decomposed, and a yqppwish-red ring of oxyd of 
cadmium is deposited. 

O.sa Greenockite occurs in short hexagonal crystals at Bishopton in Renfrowshire, 
Scotland, in a po^phyritic trap and amygdaloid, associated with prehnitc. It is named in 
honor of Lord Greenock, its discoverer. 

" RED ANTIMONY. Gerasu rhomboipea. 

rdimM^Pii^e Blends, H. Prismatic Antimony Blende, J. EothtiplesKlaserz, fV. Rothapeiaaglanz- 
•erc, Ifsite. ' AaUmonblende, Z>. Antimolne Rydro>Sulfure, Aiitlmolne Oxyde SulfurO, U,^, Pyranti* 

Prima^ form^ a right rhoraboidal prism; M : T=101° 19'. Se- 
eondary^rm: primary with the lateral edges (e) deeply replaced. 

lateral, highly perfect. Usually , in tufts of capillary 
cirystafey consisting of elongated, slender, six-sided prisms. Also 
in flakes^sefebling tinder, resulting from an interlacing of minute 
indiviiduals. . 

H.'“l—1'6- G.=4’45-M1*6. Lustre adamantine. Streak brown¬ 
ish-red. ‘Color cherry-red. Feebly translucent. Sectile. 

Qmpontion, according to H. Rose, Antimony 74-45, oi^gen 4‘78, sulphur 20-49=99-79. 
Fuses readily on charco^ and at last is entirely volatilucd. 1% nitric acid it becomes cov- 
wiet a vidiite 9 oating, , 

‘Cm. flTus rare mineral occurs in veins in quartz, accompanyi^'gray and white anti- 
inohy»tutR^szka, lievlkitsuv in Hungary, at Braunsdor^ near frciberg in Saxony, and 
atiWemoilt in Daimbiny. ■ *nte tinder we 'vuriety is Ibund principally at Clausthal and 
Andreasberg in the Ilastz. 
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• MIARGYUITE. UijBRiiLA obliui/a. 

Ilomi-prlsmatlc Huby-Blciidc, Jif. BisulpIio-anUinoniaic of flllvcr, 7%om. 

PrimiiTy forini^ an oblique rhombic prism; M : 4', P : M 

6'. ^^econdary Jhr?ns: similar to li»' 97, PL II; lateral 
planes decj)ljr ^trialed. Cleavage lateral, imperfect. 

!I.=2—^ G.=5-23t. Lustre submetallic-adamantine. Streak 

dark cherry-red. Color iron-black. Opaqne, except in thin splin¬ 
ters, which, by transmitted ligljt, present a deep blood-red color. 
Fracture subconchoidal. Very seclile. 

I 

ComposUion, according to ll. (l*ogg- a‘v, 4Ii 9,) Sulphur 21*95, antimony 39*14, 
silver 36*40, rop[K‘r 1*06, iron 0 (W^---91)*l 7. Before the blowpipe ita acUon resembles that 
of tlie followmtr ’'iieriej!. * 

Ojjs* This rare species has hien observed only in a mine at Braunsdorf, near Freiberg 
in Saxony, associated with argcnlifcmus arsenical pyrites. It was first distin^ishcd'irom 
red silver ore by Moh.s. Its name is derived froiii less, and ofyvpos, silver, and was 

?iven it because it contained les.s silver thau some kindred ores. ' «■ 

• 

DARK RED SILVER ORE. Rubella nnoaiBoiiEDRA. 

Rliombolicdral Ruby-BIcndc, » 1 f. Rnhy Silver, P. Black Silver. Subucsqulsulpho-Antimonlftle of 
Silver, 7^om. xCrnaiie, Buthciiltlgcr/., tr. Duoklcs Rotbgultigerz, O. Argent AntlraoaJd Salfurd, if. 
Pyrargyrit, Br- Argentum Kubruui, Jbtitn- 

Primary form^ an obtuse rhombohedron ; R: R=]08° 18'.. ^Sfec- 
ondary forms: 



R ;ei=144” 9', e : c-137^ 39'. The crystals are often; differently 
modified at their two extremities. Cleavage rhombohedral, some¬ 
times pretty distinct. Compound crystals: composition oftheseconef 
kind ; 1. parallel to t, or a plane truncating the terminal edge \ diis 
composition taking place parallel with each plane e at. ope extreip-. 
ity of the crystal, gives rise to the form represented in-fig: 3, whiph 
is composed of four individuals; 2.,parallel with e or. a pl^ne trun¬ 
cating a lateral edge; composition of the third kihdj parallel to the 
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face a, (fig. 121, PI. II,) which truncates the lateral angle. Imper¬ 
fect crystallizations : structure granular, sometitnes impalpable. 

I>.-2'5. G.—5'7—5'9, Breilhaiipt. Lustre metallic-adamantine. 
Streak cochineal-red. Co^or black, sometimes approaching cochi- 
neal-rcd. Translucent—opaque. Fracture conchoidal. Sectile, 
yielding readily to the knife. • • 

• 

Compositiony according to Bonsdorf, (K. V. Ac. IT., 1B21,3.39,) Silver 59’949, antimony 
22'846, sulphur IC-GOD, earthy matter 0’299rji98'70.3. BcTorc the blowpipe it fuses and 
gives out fumes of antimony; ultififatidy a globule of silver is obtained. Partially dissolvca 
in heated nitric acid. • . 

Obs. The dark red silver ore occurs principally with calcareous spar, native arsenic, 
.and galena at Andreasberg.in the Hart/.. In J^axony. Hungary, Norway, and at Gaudal- 
cunal in Spain, are other localities. In Mexico it is worked extensively as an ore of silver. 

It is highly valuable as on ore of silver. Cinnabar may be distinguished from this spe¬ 
cies, by its*copipletc volatility before the blowpipe;. 

LIGHT.RED SILVER ORE. Rudelij eloriim. 

Rhombohcdral Ituby-BIcndc, Af. Liclit^r Rotbgultigcrz. ProustKe. 

Primary form^ an obtuse rhombohedron ; R: R=107° 36'. Sec- ■ 
onddjry form: similar to figs. 116 and 119, PI. II. Compound 
crystals : similar to the preceding species. Occurs also granular. 

H,=2—2*5. G.=:5'422—5*56. L/ustre adamantine. Streak 
cDchineal-red, sometimes inclining to aurora-red. Color cochineal- 
red. Subtransparent—subtranslucent. Fracture conchoidal—un¬ 
even. * 

Composition^ according to IL Rose. (Pogg. xv, 473,) Silver 64'fi7, arsenic 15*09, sul¬ 
phur 19*51, antimony 0*69:^99*9n. Before the blowpipe its bduivior is like the preceding 
species, except that fumes of arsenic are flitted. 

Odb. it OC' urs witli other ores of silver, galena, blende, pyrites, and arsenic, at Maricn- 
herg, Annabel g, and Johonngcorgenstadt in Saxony, and at Joachimstahl in Bohemia. A 
group of crystals from the last locality, several ine.hcs long, and weighing upwards of six 
pounds, is now in the National Museum at Prague. 

. Ikis an important ore of gilver. Red orpiment, which, it sometimes resembles, differs 
from H in having a yellow streak. 

The H^pargyrite at Bmithanpt, from Qausthal, contains, according to PlaUncr,35 per 
cent of Oliver, witli arsenic and sulphur, some iron, and a little antimony. G.=4*7~4*9. 
*, 

CINNABAR. Rubella peritoma. 


Peritonnu Huby-BIcnde, JIf. Sulphuret of Mercury. Zinnober a/ tAe Germans. CIuceksilber-Lebor- 
erz, StiokzlRnober Lebercrz, Katw. Coralllncrz. Mercure i^ulfurt, if. KiwuSaptc, c. 1U3. 

J[)^acarv V. c. 109,110.* Minium. Vitruv-^Plin. 


Primary form: an acute rhombohedron; 

R;R=710 47'., Secondary fogm': R : tt'"= 

157'^ SCy. R horizontally striated. Cleavage 
highly perfect parallel with a. Compound 
crystals: composition of the third kind—par¬ 
allel, with a, a plane truncating the terminal*t 
^gle. Imperfect crystallizations: granular, 
usually fine, and often impalpablesometimes 
forming superficial coatings. 

H.=:2—2*5. <S.i=8'098, a cleavable variety from Neumarktel 
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Lustre adamantine, inclining to metallic in dark colored varieties, 
and to dull in friable varieties. Streak scarlet-red. Color cochi¬ 
neal-red, the dartcer varieties inclining to brownish-red, and lead- 
gray. Siibtransparent—subtranslucent. Vracture subconchoidal, 
uneven. Sectile. 

• • 

Comfositiony according to Klaproth, (Gchlon’s Journal, v. 436,440,) 

Ncumarktel. l.votr Ort from Idria. 

Mercury, 8500 8180 

Sulphur, • 14-25~‘J9-25 J3'75==95*55 

Wlicn pure it consists of Mercury 86-20, .and snlpliur 1.1-71. . 

In the liver ore, which is a compact variety of a brown color, in addition to the above, 
Klaproth found Carbon 3-30, silica 0-65, alumina 0-5.5, iron 0*30, copper 0*03, water 0*73. 

Before the blowpipe it volatilizes readily, when pure. Dissolves in nitric acid. 

Obs. The hepatic cinnabar or liner ore, is .an impure variety of this specie^; it some¬ 
times affords a brownish streak in const'qur^nce of its impurities, and is occasionally slaty, 
though commonly granular or impalpable in its structure. . ■* 

Cinftabar is usu^Iy associated in beds with native mercury, native amalgam, and occa¬ 
sionally only with calcareous spar and quartz. It has been observed in veins, with ores of 
iron. 

The finest cr}'stals of this species occur in the coal formations of Moschellandsberg and 
'Wolfstcin in the Palatinate ; also in Japan, Mexico, and Brazil. ITie most important beds 
of this ore arc at Almaden in 8pain, and at Idria in Cariiiola, where it is usually massiva 
It occurs at Richenau in Upper C.irintlria, in beds traversing gneiss at Dunbrawa m Tran¬ 
sylvania, in gray-wacke, at Windisch Kappel in Carinthia, and at Neumarktel in Qairii- 
ola. The variety eorallmerz, from Idria, has a curved lamellar structure. 

'This ore is the great source of the mercury of commerce, from which It is obtained by 
sublimation. When pure, it Is identical >vith the manufactured vermillion of commerce, 
which is a valuable pigment, and besides various other uses, is employed in coloring seal¬ 
ing wnx. It was highly esteemed for its brilliancy of color by the ancients, and epi- 
ployed as a paint for various sacred purposes. 

RKALGAR. Euciiroa rudklla. 

Hemi-prismatic Sulphur, Jtf. Red Ortsment or Ruby Sulphur, Red Sulphuret of Arsenic. Suljdiide 
of Arsenic, Thom. Rothes Rauachgelb, ft'". Realgar, t/aus. and Arsenic Buiniri Rouge, IF. At- 
benicum Sondaraca, X.tnn. Theopk. Uiotcor. Sandaraca, Plin. Vitr. 

Primary form^ an acute oblique rhombic 
prism, M : M=74° 3(y. Secondary form : 
c' : c'=:113° 20', P : n (plane truncating the 
eda:e between e' and r') ==113° 16'. Cleavage 
parallel to P and the I6ngfer diagonal rather 
perfect; parallel to M and the shorty diago¬ 
nal, in traces. Also granular, coarse or fine; 
compact. ' 

H.=l-5—2. G.=3*642, Breithaupt; 3'384, 
Brisson. Lustre resinous. Streak varying from orange-yellow to 
aurora-red. Color aurora-red or orange-yellow. Transparent — 
tran.sluceiit. i^raefure conchoidal, uneven. Sectile; yields to the 
nail. 

CoinpoFitiartt when puro,*.:iuIphur 39*97, and arsenic 70'03 =)>b 100. Fuses readily before 
the blowpipe and bums with a blue flame, and is dissipated in fumes of an alliaceous odor* 
with some sulphurous acid. By friction, it acquires negative electricity. 

Obs. Fine cr 3 r 8 taUization 8 of this species have been observldd with mbs of silver end 
lead, at Fcisobanya in Upper Hungary, at Kapidk and Kagyag in l^ansyhraiBa, at Joa- 
chiinstahl in Bohemia, at SchncelRTg in Saxony, and at iuidreasbeig in* Harts.' At 
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Tajowain Hungary, it occurs in beds of clay, and at St. (:^thardin Switzerland, iniheddcd 
in dolomite. It lias also been obscryed in the Vesuvian lavas, in minute crystals. Strabo 
apeiAs of a mine of saaduraca (the ancient name of this sjiccics) atPoiupciupoUs in Paph- 
lagonia. 

Realgar has long been used as a pigment. • 

ORPlM KNT. Eiicnno.f auuka. • 

Prianatoidal Su^hur, Jl/. Yellow Hulphiirct of Arsenic. Spsijiiisiilphiile of Arseiiir, Tkom- Gclbca 
Uauschgelb,Rausclim'lb, Hawt. Operrafint. Auripigmpiit.Arsenic Sulfuie Jaune, //. Real- 
lallum. Auriplgmentum./'iir. *ApscviK6vt Dioacor. ^ppcvlKov, Theoph. AnH-nicuin, P/tn. 

Primary form^ a ri^ht rhombic prism ; M : M= 

100° 40'. . i^eedndary for7ii : M : e=140° 20', M ; e 
—129° 40', a : a-83° 37', e ; a=138° 12'. Cleavage 
paralleV with « highly perfect; parallel with e in 
traces; Ibngitudinally striated. 

H.=1’5—2. G.-3-4S, Haidinger; 3-4, Breithanpt. 

JLiistre metallic-pearly upon the faces of perfect 
cleavage; elsewhere resinons. #SVrea/.r yellow, com¬ 
monly a little paler than the color. Color several 
shades of lemon-yellow. Subtransparent—subtranslucent. Sectile. 
Thin TaminaB obtained by cleavage, flexible, but not elastic. 

f 

Compoiitioni Sulphur 39'10, nnd arsenic fiO lJO. It bums with a blue flame on charcoal 
before the blowpipe, and emits fumes of sulphur and arsenic. Dissolves in nitric, muriatic, 
and siBphuric acids. 

Obs. ' Orpiment occurs in small crystals imbedded in clay, near Neii.sohl in Lower 
Hungary. It usually occurs in foliated and fibrous riias.scs, »nd n this form is found at 
Kapnik in Transylvania, at Moldawa in the Bannat, and at Ftlsobatiya in Upper Hungary, 
where it exists in metalliferous veins, associated with realgar and i ativc arsenic. 

The name orpiment is a corruption of its Latin name aiiripigmeiiluin, “ paint of gold,* 
which was so called in allusion to its color, and also because it was sup{>oscd to contain 
gold. 

It is used as a pigment. 
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N.VTIVK SULPUUn. Sn^niuR wramidalis. 

PrisniaOcSuipliur, ,V.an<l.7. Native J^ulphiir. Nalurlirhcr Schwrfel. Soufre, ff, Bttov> 

^ Prunarij form, a rhombic octahedron ; E: E 

- \ (iidjiicf3nt ill the same pyramid) =106° 38', and 
\ \ 81° 5S', E: E (adjacent but in different pyramids) 

\\ =143° 17'. iSecondary form: m : m=l01° 

\\ r>9', in: E=16l° 3!i', E : 20', c\* c' (adja- 

' ^ cent) -127° 1', p : c'-134° 53', p : a=ll7° 48'. 

Ckavfvje parallel with E and m imperfect. 
Compound crystals: composition parallel 
with p. fmperfect crystallizations: imitative 
shapes and amorpiions; composed of concentric 
coats ; also fine granular, or impalpable. 

1I.-1‘5—2*5. G.-2*072, crystals from Spain. 
lAistre resinous, l^lrcak sulphur-yellow—yel- 
lowtsh-white. Color sulphur-yellow, sometimes 
reddish or greenish. Transparent—suhtnanslucent. Fracture con- 
choidal, more or less perfect. Scctile. ^ 

tt IS pure sulphur, hut is ofh ii contumiiiaktl with clay or bitumen. It hums with a 
blui>h flame at a low tcjnperature, with tlie strrmjf odor of Niliphurous^ acid. It bccoiiic.s 
a-sinoiisly flfct rilled by friction. It i.s insoluble in water, and is not acted upon by the 
acids. 

Ofls. SidpJiur is one of the diniori)hoii.s substances, since its crystalline form varies fun¬ 
damentally with the temperature at which crystallization takes pW. Crystallized from 
fu.sion, it presents obtuse oblique rhombic pri.Hms, in which M:M~90o3^', andP:ti 
(plane truncating llie obtuse or front lateral edge) =95'>46'. 

^rhe groat repositories of sulphur arc either beds of gypsnm and the associate rocks, or 
the regions of active and cj^tinct volcanf)c.s. In the valliy of Noto .ind Muzzaro in Sicily, 
ai Conit n<iar Cadiz in Spam, and Oacow in Polanrl, it occurs in the former situalion. 
Sicily, and the neighboring volcanic biles, the Solfatara near Naples, the vblcanoes of the 
(^'lcific ocean, &-c., arc localities of the latter kipd. The dryf^ls from Sicily aro some¬ 
times two or three inches in diameter. It is also deposited from hot springs jn Iceland; 
and in Savf^, Switzerland, Hanover, and other countries, is met with m certain mcla^ic 
veins. At uadoboy, near Crapina iu Croatia, it occurs in imbedded spheroidal masses, 
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which have a brownisli tingn, owin}f to ilm presence of bitumen. Slroiiicycr detected sclo- 
niiimin a dark reddish colored sulphur of the Jiipari islsinds. 

iSylpiiur is found as a deposit about the sulphur springs of Now York, Virginia, &c., aiid 
occurs also in coal deposits and elsewhere wiierc suljihiirct of iron is undergoing decompo¬ 
sition ; also in microscopic crystals at some of the gold mines of Virginia. 

T^c sulphur mines of Si(dly, the crater of Volcano, and the Solfalara near 
ford immense ijuantitics of sulphur for coiuuierce. Cnivions to becoming an article of 
commerce, it is purified by fusion or subbniation. Tlics mamifacturc of gunpowder, of 
sulphuric acid, casts, cements, and various pharmaceutical preparations, arc among tl»c 
unportanl processes in wliich sulphur is required. 



CLASS III. HYPOG/EA. 


ORDER I.—PH'TINEA. 


AiMBER. Sltcixiim Elkctri'M. 

YeUowMincral Upsin, M. Bernstein of tkeOermans- Hucciii,//. Surcinum. JikiKrpov. Afy- 
ijoi'piov. Jjjntunoii, Demostr. 

Occurs in irregular masses,destitute of cleavage. '# ' 

II."2—2'5. G.=1‘0HI. ZwA'fre resinous. iS'^rea/c white. Color 
yellow, sometimes reddish, brownish, and whitish. Transparent— 
translucent. 

Cumpoaition, according to Drapiix and Urc, 

Carbon, 80*59 70*68 

Hydrogen, 7*31 ll*(!2 

Oxygen, C-73---.94C3, D. 7*77=90*07. U. 

Drapicr -dNo dctpct^d minute jwrtions of lime, alumina, and silica. It bums readily 
with a y« How fl'iiin*, rrniuing an agre«*ublc odor, and loaves a black shining carbonaceous 
residue. It becotnes eU’ctnc by friction. Skjlublc in alcohol. 

One. Amber o<*»*iirsin the greatest abundance on the rrtissinn coast, in a ba^ of hitu- 
ntinoiiK coal, whenr.e It is washed out by the waves and thrown ashore. It is also obtained 
at the same place bv* sinking a .shaA into the coal. It occurs also along the whede line of 
the Baltic roast, at f'ourland, Livonia, Pomerania, and in Denmark; also near Catanifr 
on the Sicilian coast, sometimes very pcjculiarly tinged blue. At Hasen Island in Green¬ 
land, it also occurs in brown coal; also near Puns in clay, and in China. 

It has been oAon found in various parts of the greem sand formation of the United States, 
either loosely imbedded in tin; soil, or engaged irl marl or bgnhe, as at Gay Head or Afai- 
Iha’s Vineyard, near 'J'r(;nlon, and also at Camden in New J^vsey, and at Cape ^ble, 
near Magotliy river in Maryland. 

The vegetable origin of aniU-r is now fully ascertained. This is inferred, both &om its 
native situation with coal, lyjd from the occurrence of insects cncascil in it Of thCK in¬ 
sects. sf>me appear evidently to have struggled after being entangled in the tbO^Tigeous 
fluid, and occasionally a leg or wing is found some distance from the body, which ha'db^ 
detached in the struggle for escape ; frequently also a witigor^bg is found picMie, which 
• vi.irntly the insect had broken off in its partially successful attempt# ifi release itself.'’ 

Amber was early known by the ancients, and called i}Xe«rrpoi*, eleetritm, wllbtfibei onr ac- 
<;ount of its electrical suBC^tibilities, wc have derived our word ehiftrieiiy. It was eal^ 
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by sonic LyncwJinm, though this name was apjilicd, as is supposed, also to another mine* 
raj of remarkable elcetrh5ai propertii^s^ also Sucemum, because of its snpjiosfd vegetable 
origint as staled by Pliny, •• quod arlioris sueruvi, priso nosln rrcdidcie.” 

Amber IS extensively employed for ornainenlal purposes, and large fine specirnnns are 
highly valued. In the roynl imiKOiirn at Berlin, there is a mass w<’igbinjr IK pounds:^. A 
niaa^ha.H lately been found in the kingdom of Ava, India, whirji is nearly as largo as a 
rliild’s head. Ft is intcrseeted in varhius directions h)»vcins •;ji e.rystallized carbonate ol 
!imo, from the thickness of paper to ones twentieth of an inch. 

It is employed fur the niaiiufacliire of a varnish, and for obtaining suce.iuic acid, whicb 
it affordH at a low temperature. 

» 

FOSSUi COPAU Suoci.vtJM copAi.i.iM'M. 

Resembles the resin copal in hardness, color, lustre, transparency, 
and difficult solubility in alcohol. Krnils a resinous odor wlion 
broken. • 

Composition, according to.Tolmston, (Brewster’s Jour, xiv, S7, Ik.IO,) Carbon 85 lOS. liy- 
drogen 11*787, oxygen 2'()ti9, ashes 0*13G-.-100. Volatilizes in the air by a gentle, lie.it 
Slightly' acted upon by ale,oliol. 

Obs. Comes from the blue clay of Higbgalc Hill, near lioridon, from whence it is 
called Ilighgate resin. 

Anbthcr resin, rRscmbling the fossil copal in external appoiimncc, has been examined 
by Johnston, and found to oonaist of Carbon 8.5*133, hydrogen 10*S.53, a^hes 3*:i.)6—: 
!)9'242. It occurs in the fonu of ftaltenod drops or coatings on calc >par, on tlie walls of 
a dyke of 4 trap, at the old lead mine iii Nortliumberland, called SeUlms intones. Color 
pale yellow to deep red, with a pale gret'a opalescence. (•!._-1*1 (J to 1*54. Hard, but 
brittle. Does not mrlfc at 400"^ F., but burns bi tlir fliiinc <d a <*a!idlo with an empyseu- 
inatic odor. Insoluble in water, and Jiearly ko m alcohol. 


MIDDLETONITK. 


J. F. fV. Johnston, Brewster’s Jour, xii, ‘JGJ, 

In ronnded masses, seldom larger tlian a pea, or in layers a six¬ 
teenth of an inch or less in thickness, between layers of coal. 

Hard and brittle. G.-Vfi. Lustre resinous. Color reddish- 
brown by reflected liglit, and deep red by transmitted. Powder 
ligrht-brown. Transparent in small fragments. >io taste or smell. 
Blackens on exposure. 

ComiHwri.wn, according to .lohnston, Carl)on 86*431, hydiogen 8*007. oxygen 5*.>6.3-.=.- 
lOOKX)?. Not altered at 400° F.; on a red' cinder, burns lik** retain. Boiled in alcohol, 
rfher, and oil of turpentine, llie liquid becomes yellow, bul dissolves only n mere trace of 
Ui^rcein. Softens and melti^ in boiling nitric ur.id, with the emission of red fumes: a 
brown flocky precipitate falls on cooling. Soluble in cold ronecnlrutcd suljdiuric arid. 

Obs. Occurs about the middle of the main coal orHaigh Moor seam, at the Middleton 
collieries, near Leeds; also at Newcastle. ^ 

SCHEERERITE. Ste.\tub Acicui.Ani8. 

. * . rrisraatic Reaiaous-Naphtlialine, KotnUin-^ 

Occurs ‘in loosely aggregated crystalline grains and folia; also 
in minnte acicular cHystals, deposited in small cavities in coal. 

Soft. .0'65, MftCiiire Prinsep. Lustre pearly, or resinous; feebly 
shining. Cklar 'whitish or gray. Easily frangible. Tasteless. 
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DESCRIPTIVE MINERALOGY. 

I 

Inodorous. Feel woi grreasy. At 111° F., according to M. Phn- 
sep} it melts, and in the fused state resembles a fatty oil, and like it 
penetrates paper ; these spots, however, may be removed by heat. 
Op cooling, the mineral crystallizes in four-sided acicular crystals. 
Its boiling point is at 197^° F. 

Compo$ition, according to Prinscp, (I*ogg. Ann. xr, 394,) Carbon 73, and liydrogen 
24, nearly, and according to Kraus, (Fogg, xliil, 141,) Carbon 92‘49, hydrogen 7‘42. It 
takes iire easily, and is completely consumed, giving out much smoke and a feeble aro* 
matic odor. 

Obs. It was found by Capt. JSchei'a*r, in the year 1832, in a bed of brown coal, near 
St. (.lallcn in Swtzcrhind. These beds arc from two to tliree feel thick, and appear to be¬ 
long to a very recent formation. 

'ITic Fiehtelite of Broineis, Irom the brown coal of Uznach, is a similar substance, 
consisting of Carbon 89'3, liydrogcn 10*7, and fusing at 115° F. The Konlite of Kraus, 
from the same locality, is said to consist of equal portions of carbon and hydrogen, and 
to fuse at 230° F. 

HARTITE. Stkatus ojnanuus. 

J{aiding$rf Pogg. liv, 261. 

//» 

Primary form^ an oblique rhombic 
prism, (fig. 91, Plate II;) angle of prism 
about 100°, Secondary the annexed fig¬ 
ure. P : a=about lSiO°. Cleavage only 
in traces. 

H.=l. G.z=:l*04(5. Lustre somewhat 
greasy. Color white. Translucent. 

Compo9itiony according to Schrotter, Carbon 87-473, hydrogen 12-(M8. Fuses at 133° 
F., to a clear fluid. 

Obs. Hartitc resembles wax in translucency and in general appearance. It is allied 
to Schccrciite, from which it i.s distinguished by its crystallization and tlie temperature of 
fusion, as well as action before the blowpipe. It occurs at Oberhart in Austria. 

IXOLYTE. 

Ixoiyt, IJaidinger, Pogg. Iv), 345. 

Amorphous. Occurs in seams in bituminous coal. 

H.=l. G.-l’008. Lustre gxeoey, Co^or hyacinth-red. Pulver¬ 
ized in the fingers, it becomes ochre-yel low and yellowish-brown. 
Thin fragments subtranslucent. Fracture imperfect conchoidal in 
the purer varieties. 

Softens at 169° F., but is still tenacious at, 912° F—whence the name, from and 

Avo, to dissolve. 

Obs. This species resembles closely the Hartitc, but ^iffblAin the temperature of fa- 
aion and other characters. It occurs in a coal bed at Oberhart, near GloggniU. 

ilATCHETINE. Steatub BESAcaua * V 

• * 

Mineral Tallow; - r 

t 

Crystallized and aitiorphous in thin laminss,- h^Dg tbe ednsis- 
tency of soft wax, G. at 60° F.=0-916. Luitre tiacredds. Color 
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white, becoming black and opaque on long exposure. Transpa¬ 
rent. Feel greasy. 

CumpoHifiim, according tn Johnston, (Bicwst Jour, xii, 338, 1838,) Carbon 85*910, hy¬ 
drogen 14624-—:100*534. Melts at 1159 F. Heated cautiously it distils over with¬ 
out change. Sparingly dis.solves in Iwiling alcohol, and precipitates again on cooling, 
(‘old ether dissolves a small quantity, and hot ether moil largely^ the solution on cooling 
coagulates into a mass of minute pearly fibres, from which the ether may be separated by 
agitation or compmssion. 

Ons. Occurs with the iron ores of the coal measures in Glamorganshire, and in some 
of the midland counties of England. It was first observed by Conybearc. It is said to 
have been found on the coast of Finland. 


OZOCERITE. 

( 

Like a.resinmis wax in consistency and translncency ; structure 
sometimes foliated. Color brown or brownisli-yellow by transmitted 
light; leek-green by reflected light. Odor weak bituminous. • 

CompoaitioTii according to Magnus, (Ann dc Ch. ct dc Ph. Iv,) Schrbtter, (Bib. Univ. 
1836,} and Johnston, (Brewster’s J. xii, 389, 1838,) 

* Moldavia. Moldavia. 'Urpetb. 

Hydrogen, 15*15 13*787 14*06 

(Jarbon, 8.5*75=100*90, M. 86*201=99*991, S. 86*80=100*86, J. 

Fuses at 140° F., and bolls at 250°. Distils .without apparent decomposition. No 
change in (he strong-acids, and very little in hot concentrated alcohol. Cold ether dis¬ 
solves about four fifths of the whole, which it deposits, on evaporation, in brown flocks, 
tliai melt at 102° F. to a yellowish-brown liquid. 

Om. Ozocerite was discovered by Meyer in a sandstone in Moldavia, in the vicinity of 
coal and rock salt. It also occurs near Vienna; also at the Urpeth colliery, New Castle, 
F.ngland. It is somefiincs made into candles. 


MINERAL CAOUTCHOUC. Bin-MKN klexjlk. 

Elastic nitiimcn. 

Occurs ill soft flexible masses. 

G.^0-9053—1*233, the Derbyshire variety. Lustre resinous. 
Color blackish-brown, of various shades. Subtrunslucent; some¬ 
times presents a brilliant dark orange-red color by transmitted light. 
Flexible or elastic. 


According to M. Henry, junior, (^nn. dca Minos, xii, 269,) it contains 


f 


Carbon, 

Hyflrogen? 

Nitrogen, 

Oxygon, 


E/igliflh variety. 
52*25 
7*50 
0*15 

40*10=100 


58*26 

4*89 

0*10 

36*75=100 


Johnston (Brewdt. J. liii, 22, 1838) obtaUed, by a morc satisfactory analysis, 

Carbont 85*474 84*385 85*96 

HydfOgen, 13*283 12*576 12*34, 


showing that it is closely allied to ozocerite and Hatchetinc. It takes fire readily, and 
bums with a lively yellow flame, giving out a bituminous odor. ^ 

Obs. .Tills species wifft^rat observed in Derbyshire, in the forsaken lead mine of Odin, 
by Dr', lister, in^l673, called it a sabterranean fimgtis, and was uncertain whether it 
lielong^ to toe vegeUk^otmneral kingdom. In 1797, it was accurately described by 
Ilatch^, in the'IjmitiBhn''^^»ii8action8, iv, 146. It has since been found in a coal mine 
at Moiitrelais, ^diedepfli'of.S30 feet; and, accor^ng to llausmonn, (Ilandbuch, iii, 
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273.’. it occurs al -Noiifcliiilcl, iiuel in tlic island of Zautc. It has also been mol with in 
bituinuious limestone at Woodbury, 

RI^'l’INITK. Biti'men kbaohans. 

Ketjaaspbaltiitii, KatchtU , rtiil. Trans. 1^. 

Occurs in ronntfish m^isses. 

H.=l—2*5. G.=1*135, Hatclictt. Imsire often eartiiy exter¬ 
nally, but sli;^htly resinous in the fracture. Color lijjht-yellowish- 
brown, sonietimos green, yellow, red, or striped. Subtransparent— 
opaque, Praviure conchoidal. Often Ilexible and elastic, when 
first dug up: but it loses tiiis property on exposure. 

Compositiun, arcorduigto ITalclutl (PliiLTmua., ItfO-l, ]>. 401) and Ibicholz, (Schweig- 
gcr s .four, i, 293,) 

VVffotublc Roln, .'>5 Jlcsjn solubli.' in alcohol, 91 

Tii/umcn, 41 Rc.sin insoluble m olcoliol, 9=100, B. 

K.irihv iiiutler. 3=99, U. 

JohusUai .nftcr drying d *4 300 ■■ K, obtained, (Brewster’s Jour. xu,.500, 11^38,) Resin 
soluble It) cilroliol .59'32. jiisolublo organic niattcr 27*4;5, white ash 13*23=100. Rctinitu 
takes lire in a candle, ami buni.s with a bright flame and fragrant odor. The insoluble 
matter, healed in a tube, blae.ketis, and gives oft’ ancinpyr»*umalie odor; at a red heat, it 
bun«*. The whole Is soluble in alcohol, excepting an miutiuais ri>jduc. 

()ris. 'Phis •‘{leeies was first observed near Devonshire, by Dr. Mdles, accompanying 
Bovey coal. It lias sineela'cn met with near Uelboa, in the county of Mansfield, at Wol- 
chow m Moravia, and lu-ar Halle, in brown eoal. 'Hic purer specimens often consist of 
Hllernaling layers. 'Plie variety from Bovey Tracey has a dry earthy texture, while that 
from Wolcliow is hard and resinous. 

(Tt'YAQfThTJTE. Bitumen am.arum. 

Johnfton, Brew.ilcr's Jour, xlil, U838,) p. 329. 

Amorphous—yields easily to the knife, and may be rubbed to 
powder. G.=1*092. Color pale yellow. Lustre not resinous, or 
imperfectly so. 

C>iinp>mtirin, according to Johnston, Carbon 76*6fl5, hydrogen 8*174, oxygen 15*161= 
mo. Slightly soliihlK in water, and largely in alcohol, forming a yellow solution, which is 
mfciiM-lv bitter. Begin-' tf» riu-lf at 1.77'^ F., but doe.s not flow easily till near 212®. Asit 
cfKils iK'comcs viscid, and may be. drawn into-fme U'nacious threads. Soluble in cold sul¬ 
phuric acid, fornurig a dark re<ldish>brow'n solution. A lew drops of ammonif put into the 
alcoholic solution, darken the color, and finally change it to dark brownish-red. ■ 

Obk It is s-aiil to lorm an extensive deposit near Giiyaquil in .South-'America. 

The Berenirrlilp ol Prof. Johnston is closely similar to f r^yaquUlitc, and an a^ialysit^ by 
him gave flarlion <2*172, hydrogen 9*198, oxygen 18*330=100. Forms' a bitter solution 
with cold alcfihol. On evaporation, the resin obtained has a ..clear red color, and remains 
Hoft and viscid at the ordinary temperature. Fracture and lustre resinous. Color dark 
brown, with a tinge of green Powder yellow. Odor resinous, disagreeable. Taste a 
little hitter. It is said to form a lake, like that of Trinidad^ the province of St JUan 
dc Berengela, about one hundred miles from Arica, Peiti, andia used at Arieft for paying 
boats and vessels. 

* . BITUMEN. Bitumen commu.nib. 

Black Mlncrsl-Resin. .V. HDf) J. Mineral Oil, NaphUia,Petroleum, Mineral Pitch.. 'Asphaltum. Berg- 
peeb, Bergtbecr, i/aM. Aephall,Btiume,//. ' 

Occurs both solid aod fluid, presenting regular form. 
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H.-O—2. G.~0-8—1*2. Lustre resinous. Streak commonly 
similar to tho color. Color black, brown, and reddish ; fluid varie¬ 
ties nearly colorless and transparent. Fracture of solid varieties 
perfectly conchoidal and brilliant. Sectile. Odor bituminous. 

Naphtha (tiic riuid variety) *5ontains, according to 'fftomson,* 

Carlxm, ' ■ H:2-2 

Hydrogen, 14-8={)7 

Inflames readily, and ^urns with much Bmoke. 

Obs. The solid varirticH of this species have been termed mineral pitch, or asphalium; 
the fluid, mineral oil. I’lie earthy and alafiffy mineral pitch arc two varieties of solid 
bitumen; the former is distinguished from the latter by its less conchoidal fracture. Pe- 
irtAeum is a fluid bitumen, whicli oozes from certain rocks of the coal formation, and be- 
cotnes solid on exposure- Naphtha is a limpid or yellowish fluid ; but when exposed to 
the airit deepens in color, and increases in consistency, till gradually it assumes the char- 
actere and apjiearancc of petroleum. Naphtlia may again be olitoiiu^d from petroleum by 
heat • • 

Asphaltum is met with abundantly on th<* shores of the Dead Sea ; in reniform stalac- 
titlc masses at Matlock in Derbyshire ; in granite, with quartz and fluor, at Poldice, in 
Cornwall; in cavities of (chalcedony and calc spar, in Russia, and other places. Naph¬ 
tha Issues from the earth in lar^ quantities in Persia and the Hinnan empire ; at Ran¬ 
goon there are upwards o# five humlred naphtha wells, wliich afford annually 413,000 
hhds. A very remarkable locality of bitumen occurs on the island of Trinidad, wdierc 
there is a lake of it, one and a half miles in circumference. 'I’lio bitumen is solid and 
cold .near the shores, but gradually increases in temperature and softness towards the 
Centre, where it is boiling. T'he appearance of tlic solidified bitumcu is as if fhe whole 
surface had boiled up. in large bubbles, and then suddenly cooled. The ascent to the 
lake from the sea, a distance of tiirce quarters of a mile, is covered with the hardened 
pitch, on which trees and vegetation flourisii, and here and there about Point Xia Drayc 
the masses of pitch look like black rocks among the foliage. 

Petroleum is met with in many parts of the United States. Kciihawa in Virginia, Scots- 
ville, I^., Duck Creek in Monroe Co., Ohio, Liverpool, Ohio, are among its localities. In 
New York it is ^ >und floating on the surface of Seneca lake, and is hence called Genesee 
or Seneca oil. 

Naphtha aflbrds both fuel and lights to the inhabitants of Radku, on the Caspian. It 
is also employed in Persia, and the Birman empire, as a lotion in cutaneous erupUons, and 
as on embrocation in bruises and rlicuinatic affections. It is employed for various pur- 
)) 08 cs in the arts, particularly in the manufacture of varnish, and as u substitute for oil in 
tho formation of oil paint, it b«'lng preferred on account of its rapid evaporation and drying. 

Bitiunoti, in all its varieties, was well known to the ancients. It is reported to have been 
employed in the construction of the walls of Babylon, and at Agrigcnlum it was burnt in 
lamps, and called Sicilian ml. ^^lc Egyptians also made use of it in embalming. Two 
ship kids of the Trinidad pitch were sent to England by Adnnral Cochran, but it was found 
that the off required to render it fit for use, exceeded in expense the cost of pitch in Eng¬ 
land, in consequence of which, the project of employing it in the arts was abandoned. 

f • 

IDRIALIN. 

Massive, with greasy lustre, ^ grayish or brownish-black color, 
and a blackish streak inclined to r^. Opaque. 

Comwmixon, according to Dumas, Carbon 94-9, hydrogen 5T==100. Insoluble in wa¬ 
ter, ana litfle so in alcohol or ether. Fusqa at 400° F. 

Obs. . Occurs mixed with cinnabai at Idria. It is sometimef called, from its combus- 
tffnlity, qiucksi^rhranderXi or injiammabh cinnabar. 

. 66 



orfDER' II.—ANTI [RACINEA. 


NO!'S Antiiha-v ju rrviisosi h. 

Bitiimmous M‘u»*ral Coal, .V. Conumm Co.»l. Drown Coal. Blnck Cniil. Djerry Coal. Splinl 
Coal. CnnncICnal. J«'t. Li^niio. Dr.iimkohlr. Prrhkuhlo. Dlaiterkohl*'. Uituiniii<)K (<0 llolz. Douillc. 

Presents no regular form or structure. 

H.=l—2*5. G.~l*2—1*5. more or less resinous. ’ 

and color black, or brown ; often grayish, when impure. Opaque. 
Fracture cojichoidal—uneven. Briule, or secfile. 

% 

Thia species compreJu-nds several varieties. 

Pilch, or r.nkinif coal, when heated, .'it first lireaks into numerous .«inall piecesj wliieh» 
on raising the lioat, unito in a solid ijias.s. Its color is velvet-black, or’ grajish-black. 
^^pccific gravity l-XhiJ). It takes fire readily, and burns with a lively ydW flame, but re¬ 
quires frequent stirring to prevent its caking, which prevents the ingress of air for combus¬ 
tion. The principal beds at Newcastle affbrd this kindof coal. It ^mtains, according to 
Thomson, (ab'^traciing the eai thy matter.) Carbon 24*75, hydrogen 1-.375, nitrogen 5*25, 
and o.vygen 1*5. ^ 

Cherry coal has much tli. appearance of caking coal, but is devoid of the property of 
softening and caking, when heated. It is very fmngible, and hence, in mining it, there is 
considerable waste. Near Bimiingbam, the loss in mining, including Ihi* jiillars, amounts 
to two thirds of the whole. G.= r2(5.5. It hurn.s more rajiidly than caking coal, with a 
clear yellow flame. 'J’he comhustible part contains, according to 'riionison. Carbon 26-.5, 
bydrogi^ 4’2.>, nitrogen oxygen 1. It le.ivrs ah<jiit tc-n per cent, of ashes. . It ocqurs 
at the Glasgow coal beds, and ri ecived its name Irom its lustre and lienuty. ' 

'I’be splint coal from the same region is much harder than the cherry cool, and is hence 
Wimetinu's called hard eaal. It contains, besides 9*5 per cent, of earthy matter, Carbon 
21, hydrogen T75, nitrogen 1'75, oxygen .3*.5. 

Cannelcoal has a dark grayish-black or brownish-black color, 'a large concboidal frac¬ 
ture, and receives a good jiolish. ft t.ak<» fire readily, and burns without mcKing, with a 
clear yellow flame. On this account it has been ust'd as a substitute forcandle8,andhcnef 
reccivi'd its name. I’his coal contains, on an average, about 11 per crat' irf earthy matter. 
The combustible part, according to Thorn.son, consists of ('iqrbon 8*25,'hydrogen 2*75, ni¬ 
trogen 1-75. ft alKuiiida at Lrsmahago, a^ut twrnly miles from Glafl^w, also in dif- 
fiyenl parf.s of Ayi-^bini, where it is made into inkstands, snufl'-lxrxTS, and other similar 
articles. ^ Jc.i resembles eanrcl coal,, but i.s blacker, and has a more brilliant lustre*, 
ft occurs in detached pince.s in clay, on the (f>ast near Whitby in Yorkshire,"and at. Bal¬ 
lard Point, and i lscwlierc. It i? the Gaffaics of OiOscorides alid Pliny, a name denvod 
from the river (;agu» in Syria, near the mouth of which it was found. 

Wood coal, or o(;curs in the newest formations, and has all the structure and 

appearance of cnroonizcd mmd. 

The Newca.stlc coal mines are stated to employ sixty thousand men. UtobnQoipa) coal 
mines of francs^i arc^ose of St Etienne, Mons, Charleroi, and Liege. G ew fe a uy it not 
rich in coal lyines. The only deposits in Sweden occur at H6ganes, IfcUiinborg in 
Semia. Nonvay,'Denmark, and Russia, seem to be entiiely destitute of coalbeds.* ’Some 
trifling quantititt|i fo und jn the Appcnnincs in Italy, in Spain, coal oc'curr.in iWida- 

lusia, Arragon, £spjpuladuni, Cet^onm, Castilo, and the Astuiias, butinquanritiM of little 
irnporlancc. The mriy coal bed in i^ortugal which i** worked, is situated in thd {vovince 



ANTITRACINEA. 


519 


ot Beim. { -o'cil is aso nliundant in China and Japan, in tlic island of Madagascar, in Af- 
ff-a, and Ni?w Molland. Ihit nowhere are its dq^sits more extensive and numerous than 
m tilt United States. It occurs cxUrnsivcly tliroughont tlic iniddlt>and western States. 


ANTHRACITE. Anthkax lapidel'b. - 

**'laiice CoaJ. Mineral Carbon. ^filindCoal. CiduraoarCoai. 
UXennyOoal. {“latjgenkolilo. Glsmzkolile,/T. Anthrnzit, Jiaw#. Kohlenbleiide, A. Anthracite, jfiT. 


It presents no regular structure. 

H.=2—2-5. G.-1-3—10; 1*62—1*55, Pennsylvania coal; 1'76, 
Rhode Island coal. Lustre submetallic. Streak and coZor iron- 
black, sometimes grayish-black; often beautifully iridescent. 
Opaque. Fracture conchoidal. 

It consists nPncarly pure carbon. 

The following comppsitioiis of spc'cimens from Uehigh, Fcnn., and from lUiodc bland, 
wtirc obtameil by Vanuxem, (Journal of the Acad. Nat. >5c. of Fliiiad., v. 17:) ’ 


I’ennsylvania. 


; Carbon, 

90-1 

Water, 

G-ti 

•Silica, 

1-2 

. Alumina, 

1-1 

Oxyd of iron and niang. 

0-a--J)9-2 


Rhode Maud., 

i~ ■ ^ ■ > 

' 9003 77-70 

4- 90, 6-70 

5- M 8-50 . 


- trace 

2-50-9957 7-10=100 


Itbum^ with very little flame, and no smoke or bituminous odor. 

One, Anthracite occurs principally in secondary rocks ; but has been occasionally ob¬ 
served in morcL ancient strata. 

It occurs at Kongsberg in Norway; in the trap of the Gallon Hill, Edinburgh; atKil- 
kenny in Ireland, and in several parts of Wales, where it is called Welsh cvlvi. 

Extensive dej - 'sits of anthracite occur in Luzerne Co., I’enii., in tlic antluacitc region, 
as U is called, oi iho Susquclvinnah. Its length is between sixty and seventy miles, and 
breadth five miles, and it forms a kind of basin, through w'hich pass the Susquchannali 
river and Lackawanna creek. I’he coal occurs throughout Uiis region, cropping out of the 
liills and appearing on thclr-sides, and the Imds being nearly horizontal, they are. worked 
without m.uch downward excavation. Tlic layers of pure coal are sometlines twehfy or 
twenty-five UJCt thick, and the excavations appear like immense .caverns, whosc roofe are 
ei^ported by cnormniis columns of coal, and ** into which a coach and six might be driven 
and turned again witfi ease.” For a particular account of these magnificent deposits, 
reference may be made to a valuable article on this subject, by IVof. Silliman, vql. xviii, p. 
308, of the Amcr. Joppof Sc. The adjoining counties of Schuylkill and Lehigh, al£> 
abound in this vuri^ of coal. A variety is found also at Portsmouth, Kh(^c Island,- and 
at Worcester and ^imafield, Mass. . 

Anthracite is now Vciy generally ^ployed as fuel, in the eastern and northern parts of 
tliy Unitcil States. 


■' GRAPHITE. Pj.UMBAOo srsirTOifiA. 

Bbombolda) ^ophite, J. niorkC'Cad. Pliimbiigo. Carbaretoflron- 

Primary form^ a-Thombohedron. .Secondary form .* flat six- 
sided Jtables, having their basal planes striated parallel to the alter¬ 
nate Cleavage parallel with the base.df the prism perfect. 

Cotninobly in imbedded, foliated, or granular masses. 

li^l— 2,'- .G.te2*9891i’. Lustre' metallic. Streak black and 
shining.CoZor ,li9if*bilack—^ark steel-gray. Op^ue. Sectile; 
soils paper.. Thin lafnince flexible. Feel greasy/ ^ 
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4 

It is composed of carlx)n and a variable quantity of iron, which, accordinft to 1 . 110111 - 
son, is mt'chuntcally mixed with the carboiu The following anj a few of the analyses: 

Sclicolf. BertluillKt. Vftuquelin. Saiiasuro. Vaauxeui. 

61 1)00 * 92 96 ^ 94-4 

10 9T 8 4 Oxyd of iron, 1'4 

9=100. —=r99-l —==100 —=100 8ilica, 2fe98-4 

At a high temperature it hums without’flame or sinokt', ainl leaves a portion of red oxyd 
of iron. It is infusible before the bloivpijx: both alone :uid with reagents. It is also unaf¬ 
fected by acids. 

Obs. Grtiphite occurs in beds and imbedded musses in granite, gneiss, mica slate, prim¬ 
itive limestone,'and gray-wacke, and is often connected with dqxisitB of coal: It is also 
met with in greenstone. 

A remark^ly fine variety of graphite occurs at Borrowdalc in (.'umberland in nests in 
a greenstone rock which constitutes a bed in clay slate. In Glenslrathfarrar in Invemes- 
shire, it forms nests in gneiss, and is associated wnth garnet At Arendal in Norway, it 
is found in quartz. At Craignan in Ayrshire, it occurs in coal beds, and is situated in a 
layer of coal between two layers of greenstone. It is ini.ted with antliracitc, and forms a 
bed frem three to six foot thick. 

Foliated masses of giapliitc occur near Tirondeniga, on Lake George, upon Roger's 
Rock, associated wtlii pyroxene and sphcnc. Near Amity, Orange Co., N. Y., it is met 
with in white limestone, accompanying spinel, Bnicitc, hornblende, &c. j also in B.ucks 
Co., Penn., tlirco miles from Attleboro’, associated with tabidar spar, pyroxene, and scap- 
olitc; and one and a half miles from this locality, it occurs in abundance in syenite, at 
Mansell's b*lack lead mirH'. Graphite is disseminat'd in large masses forming veins, in 
gneiss, at Sturbridge, Mass., where it presents a structure between scaly and fine granu¬ 
lar, and an occasional approximation to distinct crystallizations; extensively in Cornwall, 
near the Housatonlc, Ct.; at Greenville, L. C., associated with spherie and tabular spar, 
in primitive limestone; at Rossie, St Lawrence Co., N. Y., with m>n ore, and in gnei^. 

Graphite is extensii cly employed in the manufacture of pencils. For this purpose it 
should be perfectly pui'o, and also of a granular structure. In the manufacture of lead 
pencils, it is sawn into tliin siiees and mserted into grooved seinicylindiical pieces of wood, 
W’hich are afterwards unilitd by glue. Hie powder formed in tlic process of sawing is min¬ 
gled with sulphur and gum, and employed in the manufacture of an inferior pencil. It is 
also a gootl material for crucibles, on account of its extreme infusibility. Varieties which 
are too impure for pencils, arc )%'oll adapted for the manufacture of these articles. It is 
also used in polishing cast iron grates, stoves, &.c., and for diminishing hiction in heavy 
machinery. 

The name hlack lead^ often applied,to this species, is entirely inappropria^ as it does 
not contain the least trace of lead. 

The name of this sp^ics, graphite, is dciflvcd from yf>a0u, / tents, in allusion to its .oz- 
tensive use as a material for writing, arising from its property of leaving a trace on paper. 


Garlxin, 

Iron, 

Oxygen, 



SUPPLKMtiN T, 


ANTRIMOUTE. 

In whUe fibrous, silky stalactites, about as large as the finger, liunging in cavities hi 
amvffdaJoid. The stalactites often contain a central nucleus of calc spar. if.=s3’75. 
G.isoge. 

Composition, according to Thomson, (Min. i, 326,) Silica 43'47. alumina 30*26, Umi' 
7*50, .petash 4*10, proloxyd of iron'019, dilorina 0*098, water 15*32. Before the blow¬ 
pipe forms an en^cl without intumescence. Gelatinizes with muriatic acid. 

OccuiiB in Antrim, Ireland, near the Giant’s ('auseway. 

• ♦ 

1 » 

ARSENO-SIPERITE. 

Forms fibrous concretions of a ycliowish-brown color, at a manganese bed at Roma^ 
n^che, in the department of Saone ct Lotre, Franew;. The fibres artj large and easily sepa¬ 
rate bdween the I'agers, and when rubbed tn a mortar the' powder adheres to the pestle. 
G.=:3*520. 

Composition,■ according to "Dufrenoy, Arsenic acid 34*26, peroxyd of iron 41*31, per- 
oxyd of manganese 1*29, lime 8*4^1, silica 4 01, pot'issa 0*76, water 8*75. Fuses easily tu 
a black enamel, pving off a feeble arsenical odor on adding soda. (Dufrtnoy, Ann. des 
Mines, 4th scr. ii,* 343,1842.) 

.. AITGITE AND HORNBLENDE PSEUDf)MORPHS. 

Rammelsbcrg gives the following for the composition of two varieties of altered augite 
crystals, (Fogg, xlix, 367;) one a yellow c;arthy sp-cimeu from Bilin, the olhet- white 
crystals, a litUc yellowisli or reddish, from Vesuvius: and from Beck we cite two analyses 
of hornblende pscudomorphs, (Min. N. Y., 3Q7, 308 ;) the first in six-sided prisms,' (re¬ 
sembling fig. 2 of hornblende,) with a soapy feel, and so soft as to l)e ceisfiy cut witli a 
Mhife; the second in long {Render prisms, with a Itardncss scarcely exceeding talc, and 
mmetimes a little transluc.cnt. 



BUin. 

Vi’siivius. 

W arwlck, N. Y. 

Warwick. N. Y. 

BUicia, 

60*626 

85*34 

3500 

34*66 

Alumina, 

23*085 

1*58 

32*33 

25-;i3 

Rroxyd of iron, 
Lime, 

4*207 

1*275 

i-67 

2*66 

10*80 

5*09 

Magoraia, 

0*910 

1*70 

20*70 * 

25*22 


9*124 

5*47 


9-09 

• V » 

99*227, R 

■ 98*42, R. 

.. 98-83; B. 

99*39, B. 


Tlfo Warwick spccimeijb were both fit>m magnesian limestone. 

The Reiisselamte, another variety of ^altered augite, (8teatitic*pyrozonc,) has been no- 
tirod midcr Pyr^xtne. The analysis of the Sahla stea^c-pyro^^c. there given, is by 
Rose, arid not Boudant. 
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BAMfJTJ:. 

Columnar, with a white or grayi«li-wliite color, translucent, and an uneven splintery 
fracture. ('i.s-2'984. 

Com/milion, Silica, 56*90, alumina 40*7.1, )>»TOxyd of iron 1*04, linie 1*04, fluorine, u 

frare. From tUd Banile Norway. {I^rdmann^ J. f. pr. Clicm. Xxii, 1, 1841.) . 

■ 

RERAIJNITE. 

Radiated and massive, with one perfect and one i7upeTfc<'t cleavage. ll.=2—^2*5. G.— 
2*87t<. Lustre of cleavage face jKjarly; of other, surfaces vitreous. Streak I'bddish 
ochrc-yellow. Qflor hyacinth*rcd, hceoimiig darker (>n exposure. In thin splinters a fine 
iiyaciuth-rcd tnnislucence. 

According to Piattner, lleraunile is a basic pliosphate of the peroxyd of iron, containing 
water. It occurs W'ith kakoxetu! at Tlrbtick, near Beraun in Bohemia. (lireithaupt, J. f 
pr. Chem. xx, 66.) 

BERZELINE. 

In minute white crystals, slightly translucent, and having a vitreous lustre, on the surface 
of fracture, uccomphnying black ganu-t in an uugiticWck, near La Ricia, in the Roman 
States. 

Fuses witli difficulty to a pale glass. With acids forms a jelly. . (NeeJeer de Sausmre, 
liconh. Jahrb. ii, 441.) 


BEUDANTn'E. 

Primary an obtuse rhoniboliedron ; R : R—^92° .10'. Secondary form, the primary With 
the vertical angle truncated, lig. 1.1, PI. II< (Icavage basal. H.-= 4—4*5. Lustre r^n* 
ous. Color hlatk. Streak greenish-gray. Tran.sluccnt in thin fragments, and deep 
brown by transmitted llglit. 

Wollaston detected in it tmly the oxyd of lead an<l iron. '* 

Rcudantitc was found at riorhaij.scn on (lie Riiinc. and named hy Levy in honor of 
F. S. Bcudant (Ann. Phil, N. 8. xi, 194.) ' • , . 


BOLE. 


Afassivc, and nearly impalpable. H.cs1—2. (».—1*60, Klap.; l*d77, Rt^thaupt 
Lustre weak. Color brcAvn, yellowish, reddish. Streak shining and grea^. Subtrans- 
lucent—opaque. Feel greasy. Adheres the tongue. 

('ompuHilion, according to Lbwig, (Leonh. Oryk.) Waekenroder, (Kastner’s Archiv. xi, 
466,) Zcllner, (I^nh. N. Jahrh. 1H,1.7, 467,) and ltamiiielsI«Tg, (Pogg. xlvii, 180,^ . 



F.ttingHhausen. 

,Cupe (I« Pradelbk. 

H&sebuhl. 

t^triegau.. 

.Stotpen. 

Silicay 

42*00 

41*05 

41*3 

42*00 

45*92 

Aliimhw, 

24*04 

250.1 

20*9 

20-12 

22*15 

Peroxydofirou, lh'fl.l 

ft-09 

12*2 

‘ ft*53 

trace 

Lime, 

r )*;»2 

0*15 

— 

2*Ht 

. 3*20 

Magnesis, 

0*4.1 

O-.-iO 

— 

2*01 

.trace 

\V ater, 

2403 

24*02 

1 

21 *!) 

24*00 

/ * 

25*80 

» 


10105, L. 

99*14. 

99*9, W. 

09*47,55. 

' 9^, 


't 


before the btowpipc and melts on charcoal, wth intumescence, to iljl iidlSte or 
ycllowiBlxeuarncl. « ^ 

Gccura in wacko and baealt, near Striegau in Silesia, at Ilabicbt^ald in'Epi^iieiar 
Dransfeld, at Stolpen, and tlseVhere. 

Thoiti8(m*s Eriniiet Rom Antrim, Ireland, (Min. i, 341,) differs bnt litde,.La emnposi- 
iioti frooithe Me of .Stdipen. 

The following tfe anal^Bes of doubtful species, similar In appearance to the aboye, by 
Klaproth (Breit. and Ktfititeo, (Pehwng. j. Ixifvi, 31:) 
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Silica, 

Alumina, 
Feroxyd of iron, 
Water. 


Iioluif, 

Oihrau, (Hr ) hUt'uK 

t'f Sj|ll)|M*. 

fr. OVavvif/.n. Tr. Hair'btiick 

.‘w-h 

31*;) -IIMO 

26.5 

430 3t) 1 

21*0 

12 23*50 

17*0=96*5. 

Kl.in. 21-0=s96*.>. Kerst. 24*50s- 


'The Bolus from Sinope conlain< ( also 1‘5 of cotomin salt, (^nd tliat from Orawitza a 
tmco or boracic uoiiL 

Rnclc goap, or hfirffseife, is aiiolljer conijpound alVtcvl to ImJc ; Bucholz obtained for a 
specimen from 'rhnriii|xiii, ((irljlen'h N. J. iii, «)97,) SiIum I U), alumina yi)'.5, jieroxyd of 
iron 8’0, limc 0’5, watej* 20-.'). An analysis by Berthicr, of u variety from PJombii^rcs, 
^vo a similar result (Ann. des M. 3d scr. xi, 479.) 


BYTOWNITB. 

Amorphous, having a granular or imperfectly crystalline structure, and a light bluish 
shade of color. Il.=rO. (i.=:2‘805. 

Compontion^&cc,ording to Thomson, Silica 47*735, ahnninn 2!)'695. limcS'BO^, peroxyd 
of iron 3*750, soda 7*600, magnesia a frac«, water 2*00=99*.^»80. From Bytowii,JLJpper 
Canada. (Thom. Min. i.) 

Tt appears to be nothing but scu^iolitc. 

CERIFM OtniRE. • 

Ocours as an itfemstation of a sulphur-yellow color; pulverulent or in thin sealer. 

In an examination of one grain, Dr. C. T. .Tackson obtained, Oxyds of cerium and lan¬ 
thanum 0*2, yttria 0*1^)*3. Dr. J. considers it a hydrated yellow oxyd of cerium, con¬ 
fining some o.xyd of uranium. Dissolvos it'adily in miinatic acid, and forms a lemon- 
yellow solution. With borax, forms easily a transparent glass, oninge-red while hot and 
pale delicate green when cold. 

This ochre invests Uio pink scapoUto of Bolton, Mass-, or lills cavities in^the rock. 
(C.- T. Jackioiit J. Bost Nat. Hist Soc., Jau. 1844.) 

CHONJKRITK. 

Massive, of a uhite color, glistening lustre, and weak translucencc. 

Compo 9 itiont e^ocording to KobcII, Silica 3.5*69, alumina 17*12, magnesia 22*50, lime 
12*60, protoxyd of iron 1*46, water 9'00=ss98*37. Fuses with intiimesecnce to a grayish- 
glass. Dissolves in concentrated muriatic acid without gelatinizing. Fnim Elba. (e. Ko- 
6eB, Min. 215.) 

Berz^ud suggests that it is a mechanical mixture. 

. 

• CHLDRITOID. 

, Chioritsputh, Fiedler. Pugg. X-W, 327. Itnrytophyllit, Brett. 

Massive V 'foUated, curved or lient. H.s=5*5. G.=3*.>5. Color grccniali black. 
.Comj^tion, ac^rding lo Erdmann, (J. f. pr. Chem. vi, 89,) Silica 24*90, alumina 
4fr20, pzotozyd of iron 28*89. Bonsdorlf has analyzed the same mineral,^ eoUheted at the 
l^ality by 6r* Hose, with tl\^ following result: Silica 27*48, alumina 35:57, protozyd of 
iron 27*05, protoxyd of mangunosc 0*30, mi^nesiu 4‘29, wafrr 6*9.»=5ll)T64. (G. Rose's 
Keisonaq^dem Ural, i, 252; Jahresb. xviii, 233.) Infusible. After a long continued 
heat, hectaa^ black and magnetic. 

Occurs at Kwoibrod in the Ural, aasociAted with mica and kyanitc. 

The Ma 0 onite of Jackson has been appended to hornblende as an impure foliated va¬ 
riety Cf that species; yet in many of its oharacters, its hardness, specific gravity, and 
structii^ it.is very similar to chloritoid; and in composition it differ not vcty essentially 
from tho AS analyzed by Bonadorfl*. From the appearance of the Masonite, its 

opkcityii^^d the dull cross fracture of its brittle iblia, it ppbably contains ifripurities 
whieb'tt|l^ some doubt upon conclusions drawn from the*]5dsult8 of analysis. 

r‘ • 

* . , CLUTHALITE.. 

A eon^rieii of imperibet ci^tals forming nodules iri gipygdaloid. .H,=.3‘5. G.^^lfiC. 
Lustre vitreous. Color flesh-red. Opaque or subtransluccnt Fragile. 
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Cnnipositio/i, accoitlltig to'rhoiii^oii, Silirti peroxyd of iroit 

sod.i 5‘130, inaguetia water IO'o.tG—!) n 04H. From Diimburton. {Thom- 

attUt "Mill, i, 33f).) 


CYMATINIO. 

The Cymntine» Metaxitf, and iVponitcof nw-ilhaupt, arc fibrous mineralSi occurring, 
tlic first in M‘r])cntine and the other two in granular limestone. The color of each is some 
shade of green, and they arc all fusible licfore the blowpipe. (Schweig. J. IxUh 276, 27H, 
27*1.) 

Cymatine, according to RaiiiTiiclslH'rg, Is osbostus or fibrous tryniolitc. The other two 
are probably either asbestiform pyroxene or hornblende. 

OANBURITE. 

Imperfectly crystallized, pro'^enting a ^ honey-yobow color, vitreous lustre, haidncsi* 
equal to 7*.'>, and specific gravity ‘in'l. 

Compontinnt accoidinglo Shepard, Silica .^frOO, liniq 28*33, alumina 1*70, yttria? 0*85, 
potabh'(with soda?) and los^s 5'12, water 8*00=1 fiO. Phopphoresces when heated. Oc¬ 
curs ip feldspar witli. I )oloniitc at J )aHbury, Conn., the largest piei'cs not exceeding an inch 
ill length. (Slippanl, Sill. .1. xa.w, 137.) 

It is inipm^bic that a hydrous silicate of linie should liavc,the hardness here stated, so 
far above other allied comf^undH. The mineral appears to be a mechanical mixture of 
grains of quartz, somctinies detected nOth the nuked eye, and a silicate of lime. 

DELVAtTXENE. 

Massive and earthy, w’ith a yellowish-brown color. H.=2*,5. 0.=I*8.5. 

Compoeitinn, accoring to Dumont, (Iflnstitut, No. 27fi,) Phosphoric acid 13*60, per- 
oxyd of iron 29*00, water •12*20, carbonate of lime ll'Otl, silica 3*U0=.99*40, Changes 
color before the blowpipe, .and fuM’S to a gray magnetic globule. 

From Berneaux in Belgium. It,is supposed to be* a mechanical mixture. 

1 

DREELTTE. (p. 229.) 

This mineral occurs in France, at Beaujeu iu the department of the Rhone. 

FAUJASITE. 

• / 

Occurs in square octahedrons—having the angles 111® 30' and 105® 30'. Seratches 
gla.ss easily. tT.=l*92^1. Lustre colorless—brown. Fracture vitieotia and unoveiv 

CompoiUion, according to Damoiir, (Ann. dcs M., dth scr. i, 39.5,) Silica *49*36, alumina 
16*77, limeSjOO, sbda4'34, water 22* W=!)?96. United in a glass tube, gives out water. 
Before the blowpijM* it iiiturtichccs and fuecs to a whifo blcbby enamel. In the platina for¬ 
ceps, with salt of ph(j.'.j>horu.s, it is easily di^lved. Soluble in muriatic acid. 

Occurs with black augite in the mandelstcin of Kaiscrstuhl. It was named by Da- 
mour, in hoAw of Faujas de Saint Fond, llic composition of this muioral allies it to tha 
Zeolites. • *, 

GEDRITE. 

• * ^ “ • 

, 4 I . . 

Dufrenoy, Ann. dcs Mines, 3(1 ser. \, 582. , ,* • • 

In (mtallinc ma^si s having a fibrous, radiated or lamellar structure- 'A hot above 5. 

TiUstre aubmctaliic, feeble. Color clpve-browii. Streak gray jifjlowish. 

Toijj^. . I . ' **. • . 

CompofUiont Silica 38‘8U, alumina 9*309, protoxyd of iron 45^4, mag&eoifr,4T30f 
lime 0*666, wat^ 2'301srl00*061, (Uufrdnoy.) Fuses readUy to a black aligbCl^ Sooria- 
ecQus enamd. Occurs in loose stones noar*Gddre in Ufo Pyri^iees. It has some «r6Bem- 
blanee $o anthophyllite and hypera^ene. ' ' • ■ * 

6. Rose'eomuito it an iron-epidote, and Rammelsberg sug^sts that it may be,hyper- 
sthenei 
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(ilTiBERTITE. 

• 

Con. In plates lying irregularly together. H.=r2*75. G.=*2*C48. Jiustre silky, f'olor 
white, ^gbtly yellowi^*. Translucent Scctile. ' . ’ • . 

Comjpooftum,.according to Lehunt, (Thom. Min. I, Silica 45'155, alumina40*n0, 
lime 4T70, magnesia 1'900, peroxyd of iron,3‘43(), water 4-25u=98^01S. *. 

Fouled at Corn wall in the lode of Stonagwynx mixed witli duor spar. It was named by 
Thomson in honor of Davies Gilbert, Esq. 


Gf^TI’ATJTE. 

Mtnary form, .'monometric. Cleavage octahedral (?) G.=:2'18- Lustre 

vitreous. Color wliitc. IVansluccnt.- 

C<nnpo 0 %tiont according to Thomson, Silica 37'014, alumina lC-308, lime 23-927, per- 
ox^'oriitm O-SOO^.water 21'250=:98'999. ^ 

Fuseia with intumescehec to a white enamel. 

Probacy from the river Clyde in Scotland. {Tkomeon, Min. i, 328.) 


• GREEN EARTH. (Gru^jerde of the Germans.) 

The name. Green Earth is applied to different compounds, resembling one -another in 
presenting a dark green color and nearly eaKliy appearance. Some arc probably cattliy 
forms o('augitc; others, impure silicates of iron. The green earth occupying cSvitics in 
trap rocks is usually referred to the spcclc.s chlorite. It has a foliated, granular, or earthy 
texture, Avith the softness of chlorite, and Its olive-gnieii color. Klaproth obtained for 
the green earth from Mt. Baldo, (Beit iv, 239,) Silica 33, ])rroxyil of non 28, magnesia 2, 
potash 10» water 6=99; and for another from Lossossna in I^u&sia, Silica Sl-dO.jioroxyti 
of iron 17*00, magnesia 3-.'>0, soda 4-50, potash 9'0(), alumina 12*00, lime 2-50=99*50. 

Composition ofthe Green Grains of the green sand fonnalion of Cay Head, according 
to Dr. k L. Dana, fUitchcock’s Gool. of Mass., p. 93,) arid of New Jei-scy, according to 
Prof. H. D. lagers. (Geol. ^p. Now Jersey, pp. 204 and 207,) ' ' 


Silica, 
Alumina,. 
Protox. of iron, 
Potash, 
Magnesia, 
liiqe,. 

WateTi ; / 


Gajr Head. 
56*700 
13*320 
20*1()0 


1*176 

1*G24 


.=»g9*920 


Cauloy'B pits. 

r. Sr.nirs pitA^ 

Poke Hill, 

near Woodstown. 

near Sculltown. 

Burlington Co. 

48.*45 

- 51*50 

50*75 

6*.30 

6*40 

6-.50 • 

24*31 

24*30 

2214 

12*01 

9*96 

trace 

12*96 

truce . 

— 


[) 8*40=99*47 7*70=99*86 7*40=S 

•a 

* \ *• * - 


9.9*85 


,. CJ 


perthier obtained for (he '^mc from Germany, Silica 46*1, alumina 5'5r^proto;cyd of 
itxlh lib6, linagnesui .3*8, potash 5*3, water 8*9, quartz 11*5. 

When first dug the grains are very soft, but on exposure they nearly equal gypsum in 
hardnefle.i’j.^ 

A Q]!e4ri.vaii^ pseudomoroh, 
forded RatnmeM)^, r *' " ' 
n^ui 0*28, water 9*82, 

of irtm' 1^6,’magnesia 1*70, carb. lime 15*24rperoxyd of iron 8*94, alkali and water 8*67 
=f00. ’(Pogg.xlix, 387.) 

The Qifis^gssiU of Breithaupt (Strahlij^ Gruneisenerde ftpm OO&I.amc) 1ms a specific 
gra^rify dark-green color, and a greenish, somewhitt shying, streak. According to Hi- 
singer^it c<»ui^ of. Silica 27*01, piotoxyd of iron. 25*63^ alumma l^Sl, magnesia 14*31, 

oxyd of .manganese 2*18, wAer lS?S3i. ■ •''* . ' . ‘ < 

The Thwingits of Breithaupt has an dive-gteen color, with a greenish shining streak, 
a pearly lustre, and massive ^nular straeture,' with a dstinet cleava^ in one direction, 
ft occurs Bt'an iron mine in Sahlfeld. It appears to be allied to pingui(e. 

67 
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IIAYDENITE. 

Oil page 343 of ttys work, a figure of Hay.denite is^von, with its general physical 
characters.'- -It has since been examined chemically by & Sillimwii-Jr.') with the followyig 
results: ’ 

H.=3. ^ DissoItcs partially without gelatinizing in si^huric acid, 

and on cooling deposits crystals of alum. Fuses difficult before the blowpipe- 
tinges the outer flatne' yiolct Heated in ^ glass tube alone, it gives oflT a slight cmpy> 
reumatic odor, and deposits water. 

Compontioiit Silica 56*831, alumina 13*345, protoxyd of iron S’OdS, potash'3’388« lime 
8*419, m^nesia 3*960, water 8*90.5s=-:106*88.7. 

Oss. lliis species resembkis Chabaxitet differing chiefly in containing only half the 
amount of water, a portion of magnesia, and in the substitution of iron for a part of the 
alumina, in which mspect it resembles the AeadioHie of Jackson. * (Private comtnunica< 
flon to the author.) 

^ , 

, UERKERITE. ' V 

' - ' ■ 

Massive; reniforin. Cleamge in three directions, indicating a rhombohcdral ^irimary. 
Surface curved. H.=s4—5. G.s=4*3. Lustre vitreous to pearly \ shitting on ^sh sur- 
fa<^. Streak yellowish-gray, C^ilor pistachio, emerald, and grass-green. Translucent. 

Comwmtum, Recording do Herrera, Curbonid Acid 31*86, tellurium 55*56, peroxyd of 
nickel 12*32, which, as Rammelsberg states, is an improbable compound. Oif charcoal, 
itjbecomca gray under the action of blowpipe, and evolves a whifo smoke which ad¬ 
heres to the chaircoalv In the reducing flame it is changed to a beautiful grass-green. 

It .occurs at Albarradon in Mckico, in transition limestones, in a metallic vein, consist¬ 
ing clucfly of ores of lead, native silver, horn silver, and iodic silver. 

HUMBOLDTILITE. 


On page 359 MelHUto hag been annexed along with Somcrvillitc to Gehlcnite, as pro¬ 
posed by Breithaupt More lately Mellilite has Wn analyzed by Damour and Desclois- 
eaux, and found to be identical with Humboldtilite. Crystallized Gchfenite is, by these 
analy^, shown to differ ifrom Humboldtilite,* while the truufive va^ety approximate to it. 
Kobkl*s analysis of massive Gdlflonite is here added; * . * ;^ \ 


Silica, 

Melimu. 

39*27 ' 

MunMldtUite- 

40*69 

Matswe OeklMU' 

.3930 

Alumina, 

6*42 

4*43 

12«0 * 

Magnesia, 

. 6*44 

5*75 * 

4*64 

lame, 

32*47 

.31*81 

37*64 

Protoxyd of iron, 

1017 

10*88 

Peroxyd, 2*57 

Potassa, 

1*46 

0*36 

0*30 

Soda, 

1*95=98*18 

4*43=98*35 

■ Moistum* 2 * 0 ^ 099 '' 


(MM. Xhimoitr and DeseloUeaux^t Comptes Rendus, Nov. 1843— V. Hast 

Archiv, iy,-313.) V. KobcU considers Gehlenite a combination of ^ sUicdtejBad'itf^iunatc, 
and-picludes the crystallized and massive under the samp daei?u<^ fonnuUu, 

HURONITE. 

In spheroidal masses; granular or with ad imperfect cleavage. 

Lustre peariy to greasy. Color light yellowish-gr^. Str^gr^. Ttuducenf:' 

C^jMsition, according to Thomson, Silica 45*80, aluihma 33*92, proto;^ X)f ^ ^33» 
lime 8*04, m^piesik 1*72, water 4*16ss97*96. Infusible. Not atta^ed by'S,ci4c. 'From 
th^ vicinity of Lake Huv'n. (TAomson, Min.i,3B4.) , ’ . ‘ ' 

‘ • ' . * . T- ' 

. . HYDROTALCITB *“ 
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ILMENITE. 

• 

Tbc Waakingtonite of Shepard, a variety of Ilmcnitc, has been analysed J. S. Ken¬ 
dall in Dt. C. T. Japkson’s labo^toiy and found to contain, lltanie acid 25'9^.peroxyd of 
iron 51*84, protoxyd of iroii 22*d6^9’98. (Omimunicated by jir.jE. T. Jackson, to the 
author.) It appears therefore to be nearly i^ntical ill coinpoqftion with the hysta^c iron 
ore gf Breitbaupt, or tlic variety this species. 

ISOPYRE. 

' Isopyrie (tukitz, Haii.'" E!d. New Phil. Jour, lil, 263. 

In compact masses, without cleavage. Ha 6—6*5. G.=2’9—3. Lustre vitreous. 

Streak light greenish-gray. Color grayish or velvet-black, occasionally spotted red, like 
hdiotrope. Opaque—subtranslucpnt Fracture dat conchoidal. Brittle. .‘Acts slightly 
on the magnetic needle. 

Connohtion, according to Dr. Turner, Silioa 47*09, alumina 13*91, peroxyd of iron 
90*97, lime 15*43, oxyd of'copper 1*94=^8*44. ' Fuses, before the blqwpipe without the 
emission of any gaseous matter. Acid^ act upon it with difficulty; it is easily and coin- 
pletely .decomposed by alkaline carbonates.* 

Isop^ forms compact masses, oc'casionally two inches in diameter, in tlic granite of 
St Just, near Penzance, where it is associated with tourmaline and tin. It much resem¬ 
bles obsidian, but was ^stinguished by Haidinger in'coi^quence of its iaintev and less 
vitmous lustre. .The name faopyre is derived (mm equals.aad itvp, fire^ from tlic 
simil^ty.of its compdrtment under the blowpipe td that of many other mineral species. 

KILLINITE. (Page 305.) 

» 

« 

' KiHimte comes from Killincy Bay, near Dublin, where it occurs in granite veins along 
with spodumene. It is probably nothing but spodumcne, which has been somcwliat altered 
and rendered hydrous by partial decomposition. 

. .KIRWANTTE. 

Fibrous; ^res’diver^g'from a centre. H.^3. G.=2*941. ' Color dark olive-green. 
Opaque. ’ • . ‘ * 

Opposition, according D. Thomson, Silica 40*5,^ protoxyd of iron 93*91, lime 
19*78, alumina 11*41, water 4*35=99*95. Blackens before the blowpipe and partially 
With Mda or borax fonns a dark brown glass. Occurs in basalt on-the northeast 
coast of ^land. (TAsmson, Min. i, 379.) 

KNEBELITE. . - 

• ■* , «. 

' Mauwei with an uneven and cellular surface, and quite hard. G.:=3'71. . Lustre glis- 
tcnil^. ^iot gray, spotted dirty-white, red, brown, and green- Opaque- EntUc. Frac¬ 
ture Mbcdnraoidal. ^ . * 

* Composition, according to Dobereiner, Silica 32*5, protoxyd Of iron 32, protoxyd of 
manganese 35. Unaltered alone before the blowpipe. Fuses with borax to a dark olive- 
green peaii;.' Locality unknown. It was named by Dobereiner in honor of Major Voii 
Kneb^’;^ (9diw«g. Jour, zyi, 49.) • * . 

LAVENDULAN. ‘ 

^ » 

AmorjdwUB with a greasy lustre, inclining to vitreous. I%=2*5~>3. G.s3*014{ Brci- 
thaupt Color lavenP-blue. Strcek.palerblue. 'Translucent 

Contains, according to Plattner, ArPic and the oxyds of cobalt, nickel and copper, 
with water.- Fuses casilji before toe blowpipe, .coloring the'flame deep blud, and yielPg 
a globulo which bebomes crystalline; on coeding. On charcoal yiel^. an arsenical odor. 
With (he ^uxes '^^es; toe reaction of c<^t Occurs atXnnaberg in Saxony, with cobalt 
and iron, oresr J. £ ^r. C^heim. x, 505») ' 
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UMK MALACHITK. 

The Lime ■ Malachite (Kalk-Malachit) of Zinken u a grem mineral from the Hart'Z, 
resembling copper froth. From Zinkcn’s triol^) it is. a hydrous carbonate of conperi whh 
carbonate and 8 ul{ihat 9 of lime, and some m>n. (Berg* und hiittenm. Ztg. i. No. 34) 

' . . '• * ••• 

y. ' - MALTHACITE. 

In thin plates an^ massive, with an uneven or conclioidal fracture., So^ like wax. 
G.=l-99—2^1. Lustre waxy, weak. Color white or ycllowibh. Stiieak shining. Trans* 
lucent ^ 

Composition, according to Meissner, Silica 50*2, alumina 10*7, li^c 0*3,peroJi7dof iron 
3*1, water 35*8. Decropilatcs a little and hardens before the blowpipe, giving out water, 
but does not frise. With u cobalt .solution becomes blue. Occurs at Steindbr^ between 
I/obau aud Bauzen, in basalt, and in greenstone near Beratm in Bohemia. (Breithditpiti. 
f. pr. Chem. X, 510.) , * • ' 

MANCINITE. ’ ' 

A brown falicate of Zinc from Mancino near TiCgbom. Plumose and lining,'vrath two 
unitiual .cleavages inclined at an, angle of 92^ to one another. Analysis shows it to be a 
simple sUicate.ijf zinc. (Jaequol, Ann. des Mines, 3d ser., xix, 703.) *''•** 

*, MESOLE. (p. 334.) 

r 

Mcsolc fuses easily before liie blowpipe to a whitish glas.s, and gclatinkfcs easily and 
perfectly with the acids. 

V 

MOLYBDIC OGIIRE. 

• 

An earfliy‘yellow powder or incrustation. Compoisition, Oxygen ,33*387^ molybdenum 
66*613. Fuses to a slag. With lx>rax forms a colorless glass in the outer flame and a 
brown glass ia‘ the inner., Reduced with soda. Easily sduble in muriatic acid.. • 

Dr. C. T. Jackson has detected, p small portion of oxy'd of tirnniupi in the yellow osgrd 
of molybdenum from Westmoreland, N. H., and attributes its yellow cobr to this p^d. 


MONTJCELLITE. 


« 

In small crystals; primary a rhombic prism of 132° .34"’; bleavage not apparent. 
II.—5—7. Color yclloAvish or nearly colorless and transparent 

Fuses? with dilficnltv betorc the blowpipe. * Gelatinizes with muriadc acid. ' O^tns in 
granular lime.stomc ut Vc.^uvius, associated with particles of black mica and pikuroflc. 
(Brooke, AimidsorPhil. Oct 18.31.) • * *- - 

Breithaupt supposes it to be near olivine. ^ >■' ' 

' ■ . < 'r *. *'».• / . V 

1- ■‘.•T-- •“ 


MOUNTAIN CORK." 


• » 

* V.- V-*‘ 


The MountainX'ork (Bergbolz!) from Stcrzing.'aiForded Thaulow on an^^fc P^iea 
.5.'3*506, peroxyd of iron 19*560, magnesia 1*4*410, lime 0*121, aiuiniiMvO$41, ■ water 
10*358=^9*996, a composition which appears to separate it from ashestus. (l^ogg. 3^685.)^ 

'V., V* 

t> .nacrite. a • 


Resembles .a, ;Boft earthy talc, conusting of m^ute ^ins or scales, having a peaiiy lus¬ 
tre and whjto potor- .F^l g^gy. Different, compoimds presenting . these c^nract^ are 
inclufled'^deir Rw nati^, ana farther oxamhiptioRjs.Teqmredh^ore.QKy are sati^Pta^y c 
undefstobd. «3rhs'&HpMig are results'of atwlpm by 'Vauhuelui.Tbomsbii, (Bsc* 
Gen. SiCi’May, 1$3^ jMu>rt,«nd Xeananl, (Thom.lain, i, 3^,) ' ;s ' 
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■J 

Brunswick, Me. 

64*440 

• 

\VK kloW. 

f): 

\V icklow 

Silica, 

500 

Ifi-000 

44*ri5 

Aiiimina, 

26*0 

28*844 

3.)*200 

.33*80 

rotash, 

17*5 

— 

- Magnesid, 3*30 

liime, 

1*5 

• 

9*60a . . 

1*30 

Perozyd of iron, 

5*0 

Proto^ 4*428 

2*880 • 

7*70 

Protoxyd of mang. 

.. 


3-944* . . .. 

2*25 

Water, 

s 


2*00# - 

6*25 


100*0, V. 

98*n2, T. 

99*632, S. .. 

99*,55, T 


*{^6 last two are Thomson’s Talcite) and occur in {granite. RanMcUbcrg suggests 
that Uie naente'analyzed* by VaUquelm was mica. 


' NEWKIRKITE. 

In zninut^square prisms. H.=3*5. G.=^'824. Lustre metallic. Color black. 

C<nnponti<m» &cc<^ing to Muv, ozyd of manganese .SSOU, oxyd -of iron 40*35) water 
6*70=103*35. From Newkirk in Alsace.. (TA(w>i«m, Min.‘i, 509.) * ' *• 

ONKOSIN. 

Massive) in roundish picceS) having an apple-green color, sometimes grayish or brown- 
i<4h) and a weak greasy lustre. Translucent l}.=;2. G.=::2*8. Fractunr htie spHnt^. 

Composition) accor^ng to Kobell, Silica ^52) alumina Sp'88) magnesia 3*82) prptozyd 
(if iron 0*80, potash 6^8, wat» 4*60=99*00. Fusee with intumescence to a.wlutc btobby 
glass. Stduble in sulphuric acid and not in muriatic. From Salzburg. J. f. pr. 

< 'hem. ii; 29.5.) 

BerzeUus is disposed to consider it a mechanical inixtnrr. 

OTTRELITE. 

In small rounded brilliant plates, with a perfect basal cleavage, a gruyislt or grcenisli- 
black color and.a pp^c green stroak. Scratches glass with difficulty. G.= l*40. Frac¬ 
ture uneven. 

CompoHUont Mcording to Bamour, Silica 43*34, alumina 24*63', protolyd of iron 16*72, 
protoxyd of manganese 8'18, water 5*66«98*53. Fuses with difficulty to a black mag¬ 
netic globule. Occurs near Ottrez, on the borders of Luzemhourg, in argillaceous schist. 
(Ann. des Mines, 2d scr. ii^ p. 357.) 

pelOkonite. 

Massive) with a weak vitreous lustre, bluish-blark color, and liver-brown streak. H.=3. 
0.=::s2*561[.' Opaque. Fracture coucholdal. 

Contaipi di^ds of iron and manganese, and some copper. Forms a pistachio-green solu¬ 
tion vriihisiiviatic acid. Occurs in Ciiili witli malachite and chrysocoUa. The Felo- 
kotite if £^-irtXo() brown,, t^d kovis, powder, in allusion to the color of the Stnak, which 
(liAinguishee cupreous manganese. (Ricbfer, Pogg.xxl, 5$1; Kemtertt Schweig. 

J. Ixvi, 7.) ' 

« < 

• PHILLIPSTRE. (Pago 332.) 

1 

Phillqi^ befoie tlie blowpipe with some mtumescenee, and gelatinizes with nm- 
riatifta^ 

PHYLI4TE. 

, s 

A'mieaGaous mineral^in^aQ black scales from Staling, Mass., analvi^ by 
Themunp withthe follotmn^'iesi^: ^ilica.36*40,.alumina 23*68, perbxyd et iron 17*52, 
magnesia 8*96, potarii 6*80, water '4*60^1(1^16. • (Ann. Lyc. Nat Hist N. Y. ill) ^ 

It appeails to be allied to Soltmann’s Leiudomdane, and to Ottrolito above. 
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PIGOTITE. 

Massive, of a brownish Mlor, affording a yeUow powder. Insoluble in waier and 
alcohol 'r Bums with diffieiilty, leaving a^i ash consisting mostly of uluni^. , 

Acconhng to Johnston, it consists ^ an organic* aci^ which he calls mudegcous acid, 
combined.with idufn3i&.‘.> ‘ It formy an incrustation oh granite Walls of a cavern in Corn¬ 
wall. iftag. xyii, 382,1840.) r 

PllWEUTE. 

Rmelitc is an a'pple-grecn earth or cl^,. colored by oxyd of nickel, of which' Klaproth 
found 1.5*63 per cent, in one specimen, (Beit ii, 134.) It is often a.ssociatcd with chryso- 
prow or green quartz. ' i 

POLYHYBRITE. 

Polyhydrite is a silicate of the peroxyd of iron Rom SchwaHzenberg, <of a liver-biown 
colorf resinous lustre, and opaque. G,=2^—2*142. It contains 29*2 per'ccnl* of ^tcr. 
{Breithaupt, J. f. pr. Chem. xVj,*'321.). '• .< .: . 

PORCELAIN SPAR. 

In souare prisms, (a rhombic of 92° ?) Cleavage diagonal, rather imperiect H.=r5‘5. 
G.=:2 *d^^ 2‘68. Lustre of a cleavage face pearly. Color white or yellowl^h-white., Trans- 
lucent'to subtranslucont 

Composttum, according to Fu'chj], Silica 49*30, alumina 27*90, lime 14*42, soda 5*46, 
water 0 90. Fuses easily to a colorless blebby. glass. Dissolves in concentrated muriatic 
acid without geiatimzlng. 

Occurs in granular feldspar at ObcmzcU in Bayern. It is allied to Wemcritefca ^iely 
of scapoHtc. 


PRASEOLlTE. 

.Imperfcc^ crystallized, apparently in pfisfns'qf 4, 6, 8 or 12‘sides, with the edges 
rotin^A Cleavage in one direction. H.—3‘.5. • G.^fi‘7.54. - Lmire weak. Color light 
or dark green. >Strcak clear green. Fracture splintery and Oat conchoidal. ■ 
CompoaitxQiii according to ErdMann, Silica 40*94, alumina 28>79, protoxyd of iron ^*96, 
protox)^ of manganese 0*32, magnesia 13*73, water 7*38, titanic acid 0*40, oxyds of lea^, 
o(^»per, and cohalt, with lime 0*.50=100‘40. Fuses witli difficulty on'the thlnniiBSt edges to 
a bloish'-grcen glass. * With borax forms an iron-colored globule.- Occurs near Brevig, 
Norway, in granite, along with chlorite, titanic ’acid, and tourmaline. (Erdmann, K. V. 
Ac. Handl. 1840.) . - * ■' 


PYRCfSCLBRITE. 

Primary.a riLdmbic prism with, one perfect cleavage^ and aether at n^t^Cdji^'W^th 
this, imperfect. II.=.3. G.=2'74. LusUe w'cuk pearly. Color-green, (q^e-gra^ jgcay- 
ish-grccn. Translucent. Fracture uticvcn and splintery. C ' 

Composition, according to Kobell, (Min. 215,) Silica 37*03, alumimwl^'tiO^.oxyd of 
chromhun 1*43, magnesia 31*62, pmtoxyd of )Fon 3*52, water -11 '00=:98rl^^witli 
some difficulty to a grayish glass. Occurs at Elba and at Aker in StidtfllWUand: 

> • * » • 

PYRRHITE. ' 

•• *»V’ .' - 

•Prhhary form the regular octahedron. Cleavage not observed. Lhfttre'Weak 

vitreous., • Odor orange-yellow. Subtrauslucent* ’ ^ 

. Small splinters blacken and color the flame, decn ^)ow.- Ptdvqri^ed It-^- 

m btfox ot h^lt of pho^photiis; adding largely of the'^jiixe^, H fonna^i char 

glali^'^wh^ has a y^wisb-green cplor when wiffi less, fhc glass remains eokjriess. 

Fyirhite wns ibuM'by Von Forovski of. St Peterbburg» at iQalxnehka^ nett I^ursutsk, 
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whore if occurs in drasy fchlspar cavities, conUiiniti}; also tables ol lilhia-Tnica, crystals of 

albitc, and a single crystal of white topaz. The largest crystal was hut tljrcc lines long. 

The iltiuic is from itvpposy^llow. {G. Rospt Pogg. xlviii, 562.) 

• * ^ ' 

’ RAPHILiTE. : , 

In diverging acicular crystals, white or tinged with bluiah-^een* find between glassy 
and silky m lustre. H.=3’75. G.=2'85. ■ 

C'ompoaitio/i, according to'Thomson, Silica ;56*47B, lime 14*750, alumina 6'160, pro- 
toxyd of iron 5*389, protoxyd of manganese 0*447, magnesia 5*451, potash 10*533, inois* 
tine d*50»g9'708. Tho*fibrcs become'pfAque and arc rounded.beforcthn blowpipe. From 
Perth, Upficr Canada. (TAowson, Min. i, 1.13.) 

Raphilite appears to be a fibrous hornblende allied to Arfvcdsonitc, or perhaps impure 
from admixture wntli feldspar. 


SCAPOL^B. 

^0 pink Scapolite of Bolton, Maas., consists of Silidk 45*940, alumina 28*840, lime 
14*632, soda .5*430, lithia 1*5R0, potash 0*640, magnesia 0*208, oxyd of cenum and fantlia- 
num. 2*000, water 0*500=99*770. H.=5*75. G.=2*7138. (C. T. Jackaon, Bost Nat. 
ilist J., Jan. 18-1.1.) 

SCHROTTERITE. ’ • ^ 

Resembles allophane, and has been.callcd opal aUophane, (opalin-all^han.) Compo¬ 
sition, according to Schrottcr, Silica 11*9.50, alumina 46*300, water 36*200, peroxydof 
ilon ^950, lime 1*298. qxyd Of copper 0*260, sulphuric acid 0*780—99*728. Before tin; 
blowpipe, it acts like allnpbsne, but l»ecomcs white. From Stiyennark. (Baumgartner’s 
Zeitsch. 1837, also J. f. pr. Chem. zi, 380.) 

SORDAWM.ITE. 

Norkeaakluld'B Oldrag, p.8G. , 

Massive ; noxleavage apparent, H.=2*.5—3. G.=2*53^2*S8. I.u8tre,vitreous. Streak 
liver-brown. .-Color grayish or.bluish-black. Opaque. Fracture conchnidal. Brittle. 

It contains,,according to Nordenskiold, Silica 49*4, aluminaJ3*8, protoxyd of iroA 18*17, 
magnesia 10 67, pliospboric acid 2*68, watc/ 4*38=99*10. Before the hlowpipb, alone, it 
is difficultly Ihsiblc to a blackish globule. With borax it forms a green glass. Partly .so¬ 
luble in muriatic acid- Bcexmics reddish on exposun; to the atmosphere. 

Forms thin layers on trap, near the town of Sbrdawala in Finland ; at Bodenroais in 
Bavaria, it is associated with magnetic pyrites. It resemhlcs pit-coal in appftiarapcc. 

. ' STEINMANNITE. 

, Prmiii^ the cube. Cleavage cubic; also massive. <H.=2*5. G.=6*83. Lustre 
! Cdor Icad-my.* Fracture uneven. 

'^mi)tbsition*y6t undetermined.' On charexMil, fumes of sulphurous acid arrd antimony 
ari^v^'ofi^,aB^ finally a globule of lead is obtained, which contains silver. 

Croc^ arniibram. According to ^pe, the do-called Bleiachweif of the Germans is 
a mixt^ species and galena. ' . 

• S'-*' * * - 

. * STILPNOMELANE. 

^Imtedi. and also compact. H.=3: G.=3—3*4. Lustro^f cleavage surface Mweeu 
vitreous and pearly. Color black. Streak grefnish. 

. CemiKiution, according to RafiimoUberg. Silica 46*167, ^toxyd of iron 35*023, aiamina 
ASTO*, I^fbwith a tc^vceof soda 0*750, water.8*715=l00. Fusqs.With 

^-sonie difficult to shining gl^uj^ ' * \ * ... 

,*■ .Oedurs at with c^cspirarid quartz, sometimes intezmixed with pyrites and 

magnetic iroti ore. (Fogg, xliii, 127.) It is thought by Berzelius to be a mechanical mixture. 
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SYMPLESira. 

. . ■ ‘ < 
Syiifip^t, J. f.'prakt. ChemlOi SOJ. 

Primary form, a rhomboidaj prism, reseiiibling cobalt bloom- Cleavage perfect 
pumllcl with the,lsriper la^al faca 

H.=2*5, neariy.'j G.tt^957.. Lustre of cleavage face p<5arly. Colpr-pale indigo, in¬ 
clined to celandineigrecn ; sometimes between leek and mountann-grccn. Subtraniparent 
to translncent f f ' ;* 

Supposed to be an arsenate of tlic proWiyd" of iron. Heated in a glass tuba, it turns 
brown, and loses 25 per cent of water. On charcoal, it gives off aa alliaceous ^or,turns 
black W'ithriut inciting, and is then magnetic. « ' 

Occum at Lobcnstcln in Voigtland, with cobaltic pyrites and dolpmite. 

TACHYLITE. . ' i 

Masuve, or in plates. No cleavage. 6 .=s2n 5—8*54. I^uatre vitreou to 

grbasy. Color'velvet-brown—black. Opaque. Fracture small conchoidal. 

Composition, according to (.melin, of the variety from the Vogclsgcbirge, Silica 50*220, 
titanic arid l- ll.'i, alumina 17-8.30, lime 8247, poda 5*185, potash 3-866, magnesia 3*374, 
protoxyd of iron 1()-2G<>, pruto^^yd of manganese 0*397, ammohiacal wato 0*^7=»10l*306. 
Melts easily before the blowpipe, wlthintumosccnce to a brown slag or opaqud glass. . 

Occurs at Sacsbhhl in basalt and.wacke. It*rcscmbles obsidian or C^dbUn^te in ezfor- 
naj ebaraci^^ It^ias. also been observed at Vogclsgcbirge ; sp. gf. of this vanety 2*7144. 
(Breithaupti Kastiicr’s Archiv, vii, -112. . Gmelin, Fogg, xlix, 233.) 


TKRENITE. 

EmTiwns, Coiumdiiicatiiin rc-latii’e u> a Goolog. Survey of New York, 1637. 

Cleavage parallel to the sides and diagonals of aright square prism. H.=2. -G.^^’SS. 
Luslrc faint, pearly. Color yellowish-wbite, or pale yellowish-green. Fragile. 

In the exterior Hamc of the blowpipe it is immediately conve^d into a white enamel; 
in the interi6rj''it fhses with ebulliUonto a porous, giftss. .M^th .-iritrats of cobklt, the 
enamel assumes a lively blue color. , '* 

It occurs'in'a v^n about dn inch wide, .traversing granule carbonate of lime,-in Ant¬ 
werp, St liawrence Co., N- Y. Its name alludes to its Characteristic fragility, and ^ de¬ 
rived =fro|n the Greek repny, tender. It may be a half, decomposed scappUte. 


4 ^ 3 ^* ■ 


• THROMBOI4TE. 

An amorphous green phosphate of copper from Retzbanya, in Hungary. _ 

Composition according to Plattner, Oxyd of copper 39‘2, phosphoric acid..^lK)( 9 ^tsr 
ir>‘6^97*T). It colors the flame blue, and then green. On chaxoah fuses cp^y Id 
globule, and finally yields a bead of copper. 'With boracic acid and iron, giVes Ule'nac- 
tionof phosphoric acid. Breilhaupt, (J. f.pr. Cii. xv, 321.) 




VARISCITE. 

Variscit, Breitkavpt, Jour. f. pr. Cbem. x, 506. 


•S', s- 


,, , 

A r < 




In reniform maspes. 11.1=5. G.:=2*34.‘>—2*379, JJreit Lustre grea^,'liVMdt' Color 
apple-green. Streak white, shining, Translucent ’ : 

Aeco^ng to Plattner^s tr^s it consists priricipallv of phosphoric acid and alumina, 
amiQDnia, maraceia, protoxyd of,iron ozyd of chtpanb,, and wato, . 
tabe,it)||ivM ofTwatarj'^ch Is.al^ine in its rnietum, and becom^^fiuhtly. rose-redi 
itself H as infu^ble. With bomx it forms easily^a^ch^yellowiBh-giiS^ ^asa; > . ■'* 

Vaiiscite occurs in .quartz and siliceous slate af Ma^Wch in^mgtl&nd. -' 
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VJGNITE. 


1 hf^Vignito of KaratonfBlau-Maffnetcrz) ib considered by RarameUbcrif ii simple mix- 

carbdn^tc anjl phosphate of irop; . Kursten obtained for its 
protoxyd of iron 35 75, carbonic acid 1M9, phos- 
phonc acid 4*03=m Itoccurs in the Jura, near Vigjjes. (Kast jVrohiv, xvi, .‘JO.j 


. VIOEANf 

, ■ ^'•«r4o«p£,*Jour. f. pract. Chemie, XT, 331. 

(\inorphouR, G.=3'233. Lustre waxy. Color violet-blue. Opaque. Vructurc un- 
I'vcri to imperfectly conchoidal. 

Vwlim IS a silicate of alumina, magnesia, lirac, much protoxyd of iron, mid soda. Willi 
a njflh heat before the blowpipe, it fuses to a clear glass. 

nis ^mncral sccutb with mangonesian cpidotc, near St Marcej in Piedmont. 


VOLTAITE. ' 

^mary lorm, the regular octahedron. Color brown or black. 

Commotion, according to Dufrenoy, Sulphuric acid 45-67, protoxyd of iron 28-69, alu- 
mma 3-27, potash 5*47, water 15-77=98'87.-. Dissolves.in water with dhiSculty: 

VoHaite |S an iibn>alum of qirile peculiar composition. Abich has obtained a airojl ar 
compound by art. It oceurs at the Solfatara near N^lcs, where it was'detected by 
Scacchi. (V. Kebell, J. f. pr. Cliem. xxviii, 486.) 


weissitk; 

Wuchimeiefer, Kong. Vet Acad. Hand)., 1827. p. 80 . 

Reniform; 8omotii -.t3.s foliated- Scratches gloss, but is scratched by steel. G.=2'808. 
Lwtre'between•pearly and wa^. Color ash-gray, slightly brownish. ScMcely trans- 
lucent 

Campoiition, according to WachtmeLster, SDica, 53-69, alumina 21-70, inagpesia 8*99, 
protoxyd of iron 1-^, protoxyd of mangancfw 0-63, potash 4-10, soda 0-68, oxyd xinc 
0 - 3 , w^er Trith a little ammonia 3-20=100-72. Before the bloMq>ipo it becomes pure 
white, and fuses on thd edges. With borax it fuses slowly to a colorless glass. 

'nris species occurs in Erik Matt’s mine, Fahlun, tliinly scattered in a chlorite date, in 
reniform masses,*about tlie size of a liazlenut 
A shhiJar compound from Ixiwcr Canada has been analyzed by Tennant: It contained 
Silica alumina 22-60, magnesia 5-70, protoxyd of iron 12-60, protoxyd of manga¬ 

nese a triett Hmc 1*40, water 2-25=s99'60. (Rcc. of Gen. Sci. 1836, May, 332.) 


WICHTINE. 

CleaVa^^rallcl to the sides of a rectangular prism. Scratches glass. Fracture flat 
conchoidal. Color black. • ‘ 

Co7HMiion» according to Laurent, Silica 56-3, alumina 13-3, protoxyd of iron 13^, 
peroxyll^ iron 4-0, soda 3*5, lime 6-0, magnesia 3-0=991. 

OccBa^lPtichty in Finland. 

, * WOLCHONSKOITE. 

Amorphous. ’ X^U-Hdmuiig. Color ,^kuah*green, passing-into grais-green. Streak 
bknsb-green and dnjung.. Feel reBUlcu8.i^'Fobbed 1^ the nail. Fracture subcohefaoidal. 
Adheres slightly^ the tongue., -Very fidkile. 

68 
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Cotnposition, according to Berthicr, (Mem. ii, 2630 luid Ker»<tcn, (Pogg* xlvil) 489$) 


Silica, 

.27*2 

37*01 

Oxyd of chronjum, 

34,0 

17*93 

Peroxyd of ihmj 

.7*2 

: 10*43. 

Alumina; * ’ 

. ' 

6*47 

MagiMSia, 

■ 7*2 ' 

1*91 

Pexoxyd ofcinangantsc, 

— 

1*66 

Oxyd of le^, 

— 

1*01 

Water, > . 

23*2 

21*84 

Potash, 

;* * —=98*8, B. 

trace=98*26 


Loses .32 per cent' of its weight when calcined, and Incomes brown. t*elatiniMB witli 
hot concentrated muriatic acid, in which half the chromium is dissolved, the restw- 
mains in union with the silica. From Siberia. Probably a mechanical mixture. 

A chrome orAre afforded Drappicr, Silica 64’0, alumina 23*U, oxyd of chroUio 10'5, witli 
some lime and magnesia. 

The Miloaehine or Serbian of Herder appears to be a chroinlferous clay., .Its color is 
blue or green. Streak the same. Il.=:2—2”.'). G.=2‘131. - , , 

Compontion, According to Kersten, Alumina 45*01, silica 27*.50, oxyd of chromium 
3*61, 3ime 0*30, magnesia 0*20', water. 23*30, potash and oxyd of iron a 99*92. 
(Pogg* zlvii, 4d5.) It occurs in Serbien, associated with quartz and brown iron ore. 

• t 

YTTROCERITE. * 

Yttroceritc has been detected by Prpr, Hitchcock among some minerals qbllected in 
Massachusetts •, it is supposed to have come from the Bolton q^iarries. It has a purple 
color, and looks like a massive floor spar. 

ZEUXITE. - . 

Thomson, Minerolc^, 1,320. 

In small rectangular prismatic crystals, promiscuously ajranged; loosely coherent. 
H.=4'2.5. (t.=- 3'0.‘>1. Lustre vitreous, glistening. Color brbwn, with a slight shade of 
green, when viewed in mass. Opaque. . ‘ • 

Composition, according to Thomson, Silica 33*48, alumina 31*848, protoxyd of iron 
26*01, lime 2*456, water 5*20=99*074. Before the blowpipb, in glass t^ibe, it gives out 
water, and emits an odor which may ho called bituminous. Golrw deep^ed by. &e blow¬ 
pipe, and'thc edges of the crystals rendered of a scoriaceous ajipearance. Wlflt.borax it 
cficrvesces, and forin.s a dark brown glass. - * ** •' 

It occurs in the Ilncl Unity Mine, three miles cast of Rodruth-in CrHuWaO, and Is 
hence namedbylh'. Thomson, from union. , ‘ . 
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AMERICAN LOCALITIES OF MINERALS! 


TkB folftwing catalogue has been made out to aid the mineraloginal tourist in selecting 
his routes and arranging the plan of his journey. With this end in view, only important 
localities, afibrdiftg cabinet specimens, have in general been given. The list is an ab¬ 
stract of the fuller inlbrnlation with regard to loc^ties, scattered through the Descriptive 
part of this treatise. • 

The ^ent ai^arance of the various Reports by the several State Geologists, have 
enabled ^eiauthof to ^vo a compIetkiCBS to this biranch of American" Minera]<^y, before 
unattainable. For the facts included, the country is especially indcbtetl to the Reports of 
Frof.'Shepa|Mf the Connecticutsurvey, Profs.Back, Eminonf, and Mather, Messrs. Van- 
uxein and Hul of the New York, Prof, llitehcook ef the Massachusetts, Dr. Jackson of tlic 
Maine,' New Hampshire, and Rhode Island surveys, Prof. U. D. Rogers of the Nc)v Jersey, 
Prof. W.B.llogersof thoVirginiasurvoy,and Prof. Troost and Ifoughton, and Mr. Owen, 
of tlic*Western Stales: some distinguished names among the State Gi'olugists are here 
omitt^, as thear regions were not mineral regions. The Journal of Science of Pyof. Sil- 
limaiij the Transactions of the various scientific societies of the country, have also 
contribulbd essentially to tiiis part of the work: and among Uic names in these Journals 
conspicof^ba in tliis department, in addition to the above enumerated, I would especially 
menUoft^tfdSSrs. A. Bruce, P. Cleaveland, B. SUllman, W. Meade, G. Gibbs, C. I^wcy, 
ir F.Dank, F. Hall, Tf. NuAall, H. H. Hayden, J. G. Percival, G. T. Bowen, D. Olmsted, 
H. Soybert, J. Porter, S. Fowler, T. G. Clemson, J. Dclafiuld, J, Toney, J. E. Tosehc- 
maeheri C. B* Hayden, P. D.Owcn of Indiana, G. Troost of Temiossee, O. P. Ilubbord, 
B. SilliniDi Jr., j. 0. Booth, P- P. Tyson, J. Finch, J. B. Crawo, ,1. Johnston, (v. W. 
Benadibt,' aad X.Gebhard. The author would also acknowledge', here his iudebtcdne.ss 
for’Snanypriyi^ communications in this department, especially from Messrs. B. Silliman, Jr. 
of New xnVfih\ Joseph A. Clay of Philadelphia, F. Markoc of Wasliington, and James Hi'- 
rdtt of Warjnek, N. Y. 

In nfhhibj^V^t the catalogue, the names of those minerals jc^hich are obtained in good 
spedimnns ht*^e several localities, are distinguished by italics. Wlien the specimens arc 
remarkal^y 'gdod, an exclamation mark (!) has been added, or two of these nrarks (!!) 
whe&t^ specimens are quite unique. If a locality Uiat has afforded peculiarly fhie spe- 
oinfons is now-exhausted, \be exclamatm mark haa been inverted (;). The inoi« exact 
potodpn opbcaliti^es may in most inal^^ be 'ascertained by reference to the dcscriplimt 
of the spdeies in the preceding'part of ^ treatise. 
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MAINE. 

■ Jr ' 

Mt Abraham.— AndttmffU', staurotidc. 

Albany.— Beryl! green and black tourmalinee, feldspar, rose yuartz. 

Albion.—Iron pyrites.' 

Aroostook.—Red hem^ite. * 

Ringham.—galena, blende, andaUisite. ' , , 

Rluc Had Jis.Y.'-f^Arsenical iron, molybdenite! galena, apatite! Jluor opor! Wack 
tourmaline, (Lon^ Cove,) blaek oxyd of manganese, (Osgood's farm,) red mangfoese, bog 
manganese, wolfram. • * ♦ •' 

Bowdoinlmni.— Beryl, molybdenite. •. 

Brunswick —Green mica, garnet! black tourmaline! molybdenite. 

Buckfield.— Garnet, (estates of Watenniui and Lowe,) iron ore 
Camdage Farm’.—(Near llio tide mills,) molybdenite, (wolfram.) 

Camden.— Made. 


Carmel, (Penobscot Co.)— Gray antimony. ' i 

Corinna.—irort pyritex, arsemcat pyrites. ' ' ’ • 

Deer Isle.— Serpentine, verd antii/uei asbestos, diallage. 

Dexter.—Galcria, pyrites, blende, copper pyrites, green tahj. 

Dixfreld.—^Native copperas, graphite. 

Faruiington.—(Norton’s ledge.) pyrites, graplute, bog ore. 

Ceorgclown.—(Parker’s island,) beryl! black'toumjalino. 

(rrwnwood.—(vrapliitc, black manganese. 

HarfwclL—Staurotidc. • , 

Lenox.—rGalcna, pyromorphitc. * 

Twewiston.—Garnet. 

Lubcc Load Mines.— Galena, copper pyrites, blende, pyromorphitc, an ore of bisjnuth. 
Ncwlield, (Bond’s Mt.)—Mispickel, olive phosphate of iron in botiyoidat mas£^. 

Pans.— Green!! red!! black, and blue tourmaline! mica! lepidoHte! feldroOr, albife, 
quartz ayxtalx! rose ijuarlz,'blende, 

Parsonsdeld.—-/c/ocru 9 i'.' yellow garnet, pargusite, adularia, scapolite, g^cna, blende, 
copp»*r pyrites. ' • • 

Perry.—Prcimitc and calc spar, (above Loring*s cove,) quartz crystal, calc sparj .anal- 
cime, aprjphyUitc, agate, (Gin cove.) 

Peru .—Crystallized pyrites. , ' 

PhipabuTg.— Yellow gaihiei! manganesian gar*nst, idocrase, 'pr^gasitei axiniU, lau- 
monite! ebabazite, an ore of cerium? ’ • . • * 

Polandi—Idocrasc. 

Raymond.— Magnetic iron, scapolite,'pyroxene, lepidoliie, trenwlite, hornblende. 
Rumford.— Yellow garnet, idocrase, pyrojfcnc, apatite, scapplite, graphite.* . 
SCaramont— Andalusite. 

Streaked Mountaii^— Beryl! black tourmaline, mica, garnet. 

Tlioinaston.— Cab spar, tremdite, hornblende, sphenej arsenical iron, (Owi’s he«^,) black 
manganese, (Dodge’s mountain.) . • if ’ 

Wairen.—-Galena, blende. 

Witervillc.— Crystallized pyrites. 

Windham, (near the bridge.)— Stawrutide! spoflumene, garnet. 

Woodstock, (New Brunswick.)— Graphite, specular iron. * 4 




NEW HAIUPSHIRE. ' , , ■ ^ 

* *• 

Acworth.— Beryl! mica, tourmaline, feldspar, albile, rose quartz, cclumbite* *. 
Alstcad.—Afica.' albile, black tourmaline. - ’ 

Amherst.—‘/docrase.' yfUnw garnet, pargosite, calc spar. ' • -i’'"- 

Baitlettr—Mag^tic iros, brown iron ore in large veins near Jackson face 

mountain.") *'■' • ^ 

Bath.—Galena. ’ * ^ • 

Bellows YaWAr^FiVrdUe, (var. of kyanito,) wavellite, neariSaxtqn’s rirpr. ,, 
CknMm.^'Gold'in pyrites.. . , • J 

VhtAeBU>wn.-^SU(uroHde made! andaluHte-ntasle, i}og iton 6se. - . / 

Coriiish.-^lray ahtinioiiy, antununial argentiferous gray futile in-qtartk/'! 
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Eaton, (3 in. S. of.) — Galena^ bhndey cojipor pyritrs, liiiioiiito, (six mile pond.) 

Franrestown.—arsonical pyrites. 

F^conia.— (ilornblerule, staur^ifie! epido/e! zoixile, spctit/antron, iron, bliuk 

and red mangancitian gametti mapickvl!) (Danuite,) copper p^tes, molybdenite. 

(iillbrd, (Gimstock Mt.)—Magnetic iron ore, (native “ loaoBtone.”) 

(Joshen .—Oraphitty black' touripalinc. 

Grafton.— Mica, (extensively quarried,) albite! asparagus stone, blue, green, and yellow 
berylt. * . . ' 

Hanover.— GarfUt, a boulder of quart* containing ruHleff , . 

Hawbtll.— Garnet! arsenical pyrites, ntttivs arsenic, galena, blende, iron and copper 
pyritM, magnetic and white iron' pyrib's. 

HiUflboroj (CampbidrS mountain.)— Grajdiite. , 

Hinsdale.—Mangsihosc spar, black oxyd of mangawise, (photozite and rhodontite.) 

Jackson.—Drusy quartz, tin ore, arsenical pyrites, nativo.arsenic, fluor spar, apatite, 
magnetic iron ore, molybdenite, w'blfrdm, copper pyritris, anseniatc of iron. 

Ja&ey, (Monadnock Mt.)— Kyamte, (var. fibrolitc.) 

Keene.-rGrap/iite, soapstone, milky quartz. 

■Xan.daff.— Molybdenite, lead and iron on'^s. 

' Idsbon.— Siaurotide, garnets black and red, granular magnetic iron ore, homhlende, 
epidote, zoisite, 'specular iroiu 

I^c.—Kyanite, (N. W.*part,) black tourmaline, rutile, iron pyrites, copper pyrites, (K. 
of E. village,) sutpharet of atUimony. 

Merrimack.— Rutile! (in gneiss liodulcs m granite vein.) 

Moultonborough, (Red HHl.)— Hornblende, bog ore, pyrites, tounnallne. 

Otzj\g! 0 ^Blue beryls! 

Orford.—i?roicn tourmaline! steatite, rutile, kyanitc, bro\yn iron ore, native copper, 
green malachitei galeua. 

Piennont— Micaceous iron, hlavy sjtar, green, white, and brown mica, apatite. 

Richmond.—rutile, soapstone, iron pyrites. 

Saddleback Mt.—Bfack tourmalirio, gurnet, spinel. 

Shelbum.— Argentiferous galena, ciystallinv blc^k cupreous lUrndr! copper and iron 
pyrites, manganese. 

Springfield.—Beryls, (very large, 8 inches diameter,) manganesiau garnets! \n mica 
slate, amte, mica, 

Swanzey, (near If xmc.)— Magnetic iron (in masses in granite.) 

•Tamworth, (ndar NVhihJ Pond.)—CfAlena. 

•Unity, (estate of James NeaL)— Copper ajid iron pytites,^ chlorophi/Uife, green mica, 
irVtgnetPd iron, radiate.d ariinotite, garnet, titaniferous non ore, magnetic iron ore. ^ 

Walpole, (near Bellows Falls.)— Mack.'- 

.Wairetu—Copper pyrites, blende, epidote, quartz, iron pyrites, tremoiUe! galena, ru¬ 
tile, tale, molybdenite. ,, , 

Westmoreland, (South part)— apatite! h/iir feldspar, bog manganese, 
(North villagc,;.quartz, fluor spur, copper pyrites, oxyd of molyVlcna and iirunium. 

White MtBp.XNotch, behind “old Crawford's hoiwc.”)—Green octahedral Jluor, quartz 
crystnls, black tourmuliiie. 

WUmbe.— Beryl. 

Win^estcr.—Pyrolusite, pliotozite, diullogitc, black o.\yd of manganese, magnetic 
iron 'orOf'gitiriular quartz. 


VERMONT. 


Bellows Falls.—Kyanite, (var. fibrolitc.^ 

!Benn^gtoo.— Pyrolusite, brown iron ore. 

Bridgoiroter.—T(rir, dolomite, mastic iron. 

Cbittcndiait—Psilorneltqie, pyroluSite. 

6raflpD.^iS'te(rtt<e. 

MaribqrO^Rfeomb spar, steatite, garnet, magnetic iron. 

Middleb^.—Zircon. 

brown iron ofe, , 

Mount Hoky.—j4»b€«rw. . • /■ ,i j t 

New. Fgne.—GWftSjjf-and asbestiform actmolile, sttaliU, grem ywxHz, (called cliryso 
piwe at the locaUty.Vchalcedony, ditisy qtiartz, garnet, chromic iron, rhomb spar. 
Fiitsford^— Bfoltnirsn dre. 
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Plymouth.—Spathic iron. 

Plynipton.—Massive hornblende. 

Putney.—I'luor, brmonironcre. . 

Readslwra —Olauy steatite. * 

Ki])lon .—Brown iron ore.' 

Roxbnry.— Dolomite, talc. 

Shorchum. —Iron pyrites, 

Slirewsbury.—Magnetic iron> and copper pyritea 
Somerset.—Magnetic iron, native gold. 
Stafrord.-<:Ma^etic iron, and copper pyrites. 

'froy. —CrystMline magnetic iron, t^c. 

Watcrfille.— Steatite. 

Willordsboro.— Zoisite. 

Windliam .—Glassy aUinolilc, steatite, 

MASSACHTTSETTS. 


Alfori—Galena, iron pyrites. ^ 

AtlipL— Allainte, fibrolitc, (0 epidote! 

Auburn.— Masonite. 

Burre.— Rutile! mica, pyrites, heryl, feldspar, garnet. 

Great Barrington— Tremolite. 

Bed&rd— Garnet. 

Belchcrtown.—Allanitc. 

Rernardston.—Magnetic oxyd of iron. ' 

Beverly.—Polyniignite, Columbitc, green feldspar, tin ore. , 

Blanford.— ^T^rmoht^, Sehilhr spar, serpentine, antbophyllite, aetinolite! chromic 
iron, ky.mitc, rcwc quartz in boiildvr?. 

lioltun. —Srnjtohti!, petahte, spJirne, pyroxene, Nuttallite, diopside, Boltonite, apatite, 
inagni'si(<‘. rboinh spar, AUnmlr, YUmeeriie, cerium oclux*, (on the scapedite,) apincl. 
Bozburough.— Srnpolife, spinel, garnet, ungite, actynolite, apatite. 

Brighton.—A sIicsIuh. . 

Briiniii-ld, frf)ad Icarling to Wanm.)— lolitr, adulalia, molybdenite, mica, garnet 
Carlisle.— Tuiirinaline, sitrnei>! scapolUe, nc.tynohXS, 

Charleston.— Prehmte, Laumonite, stilbite, chabaxitc, quartz crystals. 

Chelnisford.—(S’ceipWrtc, r/iontfroffite, blue spinel; amianthus! rose quartz. 

Chester.— Horiihleiide, scafiolite, zoisite, spodvmens, indicolite, apatite—magnetie 
iron and chromic iron, (ucst part)—Stilbite, Ileiilanditc, analcime and chabazite. 

Chestetfirid.— Blue, green, and red tournaline, Cleavelandite, (albite,) RtAta pi«ca, 
smoky quartz, pyiuchhre (inierolite,) sjiodumene, kyanite, apatite, rose hetyl,.garnet, 
quartz crystals, sfuiirotule, tin ore, Columbite; variegated copper ore, zoilsite, liranile. 
Conway.—Pyroliwite, fiuorspur, roisiU', rntitcH native alum, galena. 

Ci|mhungton.— Manganese spar! Cummingtonite, white iron pyrites, garnet 
Dedham.—As!)e«tn«, galena. '' 

DeorircUl.—ChubaziU , Fleiilaudite, stilbite, amethyst, cornelian, chalcedony, ag^est 
Fitchburg, (Pearl Dill.)— Beryl, staurutide! garnets, molybdenite. ' ’’ 

Foxborough.— Iron pyntes, anthracite. 

Franklin.—Anu'thyHt. , 

Goshen.— Lithia nara, albite, spodumehe! blue and greeA tourmaline, beryl, misite, 
smoky qu.irlz, ('olmnhite, tin ore, smoky quiytz, galena, phenakitc.(?) 

Hatfield.— Heavy spar, yellow qpartz crystals, galena, blende, yellow copper pyrites. 
Hawley.— Micaceous iron, massive pyrites, i^ag^ietic iron, zoisite, 

Heath.—Pyn7r«, zoisite. • 

Hinsdale.—Brown iron ore, apatite, zoisite. , .. ' 

Hubbard 8 t 0 JV*-itf/»*sicc pyrites. 

Lancaster.—Xyamfe, (var. fibrolite,) chiastolite! apatite, stsurotide, [dnite, ^uidalqrite. 
Lee.— Trenwl^! sj/htnet. (cast part) 

X^enox.—Brown ^101031110, Gibbsile. (?) 

f..everetL—Heavy spar, galena, blende, copper pyrites. ^ ‘ ' 

Leyden.— Zoisite, rutile. c> 

Littleton.—Spine), scepolite, apatite. ■ . .. 

Lynnfield.—Ma^esito on serpentine. «> , ' * • * 

Martha’s Vineyard.—Brown iron ore, amber, selenite, radiated pyri^. . 
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Mcndon.—-3f?ca/ chlorite. 

Aiiddlefie.ld.— Glasgy actinoliif., rhomb »par, iteatite, serpentine, feldspar, drusy quarU, 
apatite, zoisitc, nacritc, chalcedony, tale! 

Montague.—Specular iron. , . 

Newbury.— Serpentine^ amianthus, epif/iote, massive garnet, parbonatc of iron. 
Newbur 3 rport— Serpentine, nerfSalite, uranite. 

New Braintree:— Black tovrnuiline. ^ 

Norwich.— Apatite! black townudine, beryt,^ blende, quartz eipatois. 

Pdmer, (Three Rivera.)— feldspar, Prehnite,' calc spar. 

Pelhaia— Asbestus, serpentine, quartz crystals, beryl, molybdenite, ^een hornstonei 
Cummmgtohitr, pyrolusite, red monganeie. 

Richmond^— Brown iron ore, wbbtite (cryat).'.' 

Rowe.—Epidote, talc. 

Russel.—Schiller spar, (diallagc?) prismatic mica, serpcittine, "beryl, galena, copper py¬ 
rites. » . r r/ 

Saugus.— Jasper. 

Sheffield.—44sfc<'siu», pyrites, native alum, pyrolusite. / 

* ^ielburne.~Rutile. 

Shuteabury, (east of liockc’s Pond.)— Molybdenite. 

i^uthamptoQ.— Galena; white lead ore, anglesite, molybdate of lead, 6uor, \icavy spar, 
copper and iron pyrites, blende^ corneous lead; pyrumorphite. 

>^uth Royalston.l->-Beryl.^' ocmimon mica!! feldspar! llmcnite, Allanite. 

Sterling.— Spodtmene, chiastoltte, spathic iron, mispickel, blende, galena, iron and copper 
pyrites. . 

Stoncl^m.'*'JVcpAri/r. 

Sturbridge.—GropAilr, pyrope, apatite, bog ore. 

TumePa li'alla; (('onn. R.)—Copper pyrites, Prehnite, chlorite, chhrophoeile! spathic 
iron, giOen tnalachite, inagnittic iron sand, anthracite. 

Tyringham.—Pyroxene, scapolite. 

Uxbridge.—Argentiferous' galena. 

Warwick.— Masaive garnet, black tourmaline, magnetic iron, beryl, epidote. 
Wiahin^n.— Ornphite. 

Wostfieli^SfAtWcr spar, (rliallageff) serpentine, steatite, kyanite, (var. fibrolitc,) scapolite, 
actinolito. 


Westford.— AndalvsUe! 

West Hampton.—' Galena, argentine! pseudomorphous quartz! 

Wes^ Springfield.—PreAwitc, ankeritc, satin spar, cclestini', bituminous coal. , 

West StockDridge.—fibrous pyrolusite, apatlilc iron. 

Whately.-^JV<ttii)e copper, galena. 

Wnnatoaburg.—Zoisilc, pseudomorphous quartz, apatite, rose and smoky quartz, ga¬ 
lena, p^Iosite, copper pyrites. 

\^UamBtown.— Cryst. quartz. • 

Windsor.—actinolito, mtile! 

Worcester.—Jlfwpicto/, idocraae, pyroxene, garnet, amianthus, Buebrizite, spathic iron, 
galena^ gnlArsdSfe. ' « 

W6ri&in^h.<—A'yanrVc. 

Z<Ar.f^Bittcr spar, talc. 


RHOPE ISLAND. 

9ti^oL^Amethifst; . ■ 

GreiiMoni**>4<^tinoiite in talc. • * 

CumheAm^Manganese spar, epidote,'actinolite, garnet, titaniferous iron, magnetic 
iron,.red hemlitc, copper pyrites. 

.Kvanife.' 

Jehnaon^Talc, brown spar. 
l^eyrpcti^S^pentine. 

PMtsmouth.— Anthracite, graphite, asbestus, iron pyrites. 

Snuthfirid.-^Do2om^e, edc spar, hitter spar, nacrite, ruphrite, tremolito, asbestus, quartz, 
noMBMitie iroQ .in ohlorite slate, talc!! , ^ 

Warvidi, (Natic viU^e.)—Jlfasonafe/ (of Jackson,) gometB, graphite. 

WcadMy.—Rmmtte (^opard’s Washingtonite.) 
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i ON\U FK UT 

H jIiH 11 'spir, datholitt, l»UinU, qinrt/ ciystals » 

JJolton —nuotidp, «mper pyiitc& 
lU idli y \ iH» (_Liti hlj( la )--L lumontli. 

Hiisfol—1topjxr pyrilts he ivy spar, vanog&ted copper ore, talc 
Ri<M>khcld <i-i!cu4f cijiiiinu, spuduiucHc, magnetic pyrites 

( 111 t in —J and fiitgUf' la dolomilr 

(l)ithun—Mi*'pick( I,'iindOne, lopptr nickel, 'ny/ • 

< luslim —Unity ii/n u\ii>ppt,rt<tyht iatiig,ai<HtQpjtfr* gte^ittalacfi^y^BJlAm, 

iiitroliU Frolauti,ehibi/ih dilhohir 
Ohcsti r Stflnnunih' uumt/ilL ijudotc 
Cornwall, n« ir tin Honsitonn tnnphili, pytoinu 

I iimmgtnn Pufin/l ' rfiula if hi ivy ^pai, igiti, nitive copptr 
tTriubv ■—t «u • i] 111 il tc hit( 

(iiffiiwiili —Wa / I I m dint 

II idd 111 !— Lhi ! jf lyl i lyl ' ipi I t " lotnmafint" iddspar^ anthophylUtft gamel' 
iclit*' tlUoiophjIliti' lunm hi mii^uli aon, udidana^ apititc, CotambiW woA 
}ilIow^imn pjnUs moltd hnit ' AUanitc, sulpliuut ol UiMtiiilh 

IT'idlymi -^h ihi/iti tnd stdbiti m gniiss, widi ipiduti and garnet 
il'iitiord —Uaihtdili (Roi ky Hill qinir} } ^ 

Rent— U/uiiti union p^inlifsiti, ni briy itou ort 

T it« lilii hi —A 1 / lint with loinitduTii, ip ilih ind iiidiluMlt, tlmmiUi (Washingtonitc) 
T ^iiK —<1 am t nnsl« 11 
Moidin —l)itliolit< 

iVliddliht Id 1 ills—Ditliolih clilontc, \.c in unygddoid 

Middlitown—)/ i I pidnhU with (rum uul icd toxamdXme, tilhite, feldhpar^ Coluntr 
i iW Ptihiit ntd lin\l top 17 II iiji(( ipilili * 

MiUnrd— s diliti pipomu nsUttis /oisiti, it id-aiitiquc marbl^ pyntes 
Ntw 11 urn —S( rjiiutiiii ishisius rhioinie iron, sdiiiti, stilbitL, li^climie 
^Tonviih —Sifhminnt iiiii if ' (I tlw udsiU ot Shipaid.) zircon, lolUe, corundum, 
fildspsi 

Orin,rf —P\nti s 

Oxloid, m ir lltiiiiphri\svillc—H>onitc 

Roiling Biook ft 111 •'Inn —jOat/oVi/r'i ilc bpar, Prehnile, Haponitc. 

Kf iding (mar flu hm ol Hiiibuty)- Pyroxene, garnet. j 

Boxhury—Missiit pillm i/oii, hliadt » 

‘silishuiT— JixHiii inr ot hicy iron, j)i/»o?usitc' » ' 

SijhiooK — M iybdioih slUbiti 
Siiiisbmj li/iriHsr // i gum nnlacliitt 
Soullibiiiy—ICoM qiiiit/, l•lnln^nlte, pielinitt 
.Southington — IJ< ivy spir, dilliolitt 
Staflord — >1 issivc p) nb & 

Stomngton—Stilbih ind /ion gntiss • « 

'lliitrluisMilc, (lit r JhidgnxHt —Stilbite on gntiss, Bibingtonite « « 

Ttilland — mrotidt, m issue pyrites 

Trumbull 'lutl Mmirot —( I hiofhinut Topaz /tri//, cucUst (?) magnttio pyntos, iron 
p>nU>, uf limi, inlfnnn (pst udtmioiph ol tiingstm,) rutile, native bismuth, 

tungstic It id spitbii iron, topiz, nubpukcl, argentiferous galena, blende, Bcapohte, 
tnahnf ^iinif ilbiti aigitt giipbic ttUuhum C) 

W isbinj,ltm —7V iphtf Jhn nitf* (Washingtomtc of .Shepard,) diallogite, natroUte^ an- 
dahudi flStw Prtston,) kyinito 

Watt rtow 11 , m ir the N i iigatuck —Wlute .Sahlite, monazitc 
West Firms—^Asbi'stus r 

Wmebester knd Wilton—Asbestos 

NEW YORK. 

Albany Co 

Coevman’s Landing—Epsom 8*111 
Guiidcrland —Petrneum 

Allfgany Ca 



Cuba -~-Pett oleum 
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Krccfloni.— Piir>ilcnm. 

Cayijga Co. .»r 

Allhum.—Fluor, epsojn saitr’ 

Ludlowvillc.—Epsom salt. 

• . • 

Coi.u>inr,v Co. 

yVncrapi Lead Mine.—fTalnist, hlpmh, copper ptfrUa, lioavy spav. 
Austcriitz.*—£arfAv/ mnn'^muic^ ninlybdtitc of Ji-arl, vitri'oiis rop|»cr. 


PUTCHKSS Co. 

* 

Dover. —Gornvl (l''risRore-hefl.) 

gnru (oitHiJilc! Ift/Cy liydrous anthophyllUr. 
JRbincbcck.—toujiular cpidotc. 

Union VMc.— Gibhgitr. ((7Iovp mine.) 

Ainonia. —Stalactltic hematite. 


Alcx:in<lri.a.—Kirby’s graphite mine, ^raphilc. pi/)ore»i\ stupoli/c. splicno. 

('town Point,— Gartui, rrutssin felds/Mn'y fjmhitf, <-j»><im salt, np.ilifo (cupyrehroite of 
I-linmoits,) magnolic iron (Pern.) 

Kcoue.— Sjrupolitf, cAtnohlr. 

lidwis .—TubuJni spur, lolvphonile, garnet, LAibrar/oi ilc. 

LongPond.! — Apnlite, gar.iri, /jyiomu, ulocrasc. 

Moiriah.— Zircon! calcxpary apatite, actinohlo (Sanford ore-bed.) Labradorhe, mica, 
specular iron. 

Port Henry.— Jirowii-KAirnmlinf, «»»<«, rvhir quartz, nupcnlitiv, gma and bhitl- jnjrn.i- 
I'lic, hornblende, try/if. pyrflcn, magnetic pyrites. 

Rogers’a Rofk.— Oraph'itc. tubiUar spar, gnrnr/, (uhplio.tifc. feldspar. luhiUieia, pt/iox- 
rne, sphenr, coccolitc. 

Schroon .—Vale spar, pyroxene- 

Ticonderoga.— Graphite, pyioxeiie, sahlitc, spHcnc, black fouiuialinc, caco.xrnitc (Mt. 
Defiance.) 

Westport.—T^brudurite. Prehnite. 

WjUsboro .—Tabular spar, cUophoniie, garnet, ^rccix, coccolitc, lioniblcndc. 

t 

' Fk.wm.ln Co. 

Malone.—iHttssttfc/lynVr?. 

Crkkne Co. • 

■ '■ ■ *, 
CatekilL —Ctflc spm'.' 

Diamond Ifill.—tiuarfz crystals. 

m 

IIkrkimer Co. 

Fairfiejd .—Quartz cryslal^l • 

Tittle Falls .—(iiairlz crystals, heavy spar, calc spar, anthracite. 

Middlc^cld .—(Quartz crystals! calc spar,' brown Mnd pearl spar. 

SaJisbory .—Quartz crystals! blende, galena, iron and copper pyrites. 

Stark.— celesHnc. • 

' * Jf.ffkrson (*o. 

A nt w e rp.— crystals! serpentine! rale sjuir, spinel, mica, spathic iron, specular 
tVo^aira^fmite, etscnxenc! temnitr, trcmnlite,^iw)r, green malachite. 

BrownmlTc.—CeU-stiue. ‘ • 

Cartha^.-T^' acoxonc. 

Champion.—I'yrites. 

Chaomont B*^.—CelestAc. ^ 

DcpauviHe.—Celcstine. ^ 

Henderson.— JUictt.' 

High Island, (in the St Lawrence.)— TSntrmaUne. 
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Mnscolnn^r fiakr.— FlaorU mica, KlrontlauiU:', idocrasfi. 

OxIjow.— t'ulc RpnrH lioavy spar. 

Vrooiiiati L.ik»-, near Oxbow.— Ajtatitc! tpvarlz crystals^ calc spar^ pyroxene, ,wtcfl.' 
tourmaline, pyritc*.-?. 

I*iilar Point .—Monshc heavy spar. » 

Watertown.—TremoZ</d. 

* 0 

Lkavis Co. ' 

• 

Diana,(natural bridge.)— Srapoliie! tahuUir sjmr, gmn caccdiic, fehhpart apatite, 
mien, 7 ««r/c rnfsiah, drusy fpiarl/, cri/R«.7>yrt7{J!,iimgiictic pyrites, blue.calc «par, serpen¬ 
tine, ifrns*‘/um7r. *' 

HouseviUc.— Earthy manffmiese. 

Leyden .—(\ilf spar. 

Lowville.— Vale. sjMir, fliior, pyrites. 

Martiiisbnrgh .—Cnlr .spur, fluor, tryst, pyrites, galena, blende. , ■*’ 

* ^ • 

MoNKOB ('O. 

llochCitcr .—Pearl spar, rale .vpar, snowy gypsum, fluor, cclcstinc, galena, blende. 

• . c 

. Mo.ntgomerv Co. 

T?oot.—Pearl spar, drusy quwlz, h/endc. 

Palatine .—'(^tuirlz aijKlals, dnisy tpisutz. 

New York Co. 

Corlacr’s Hook.—Apatlle. 

Kingsb^dg(^— Trifnnlilc, pyroxene, mint, tontninlme, pyrltos, rtitilo. 

Ifaarleni.—Epidolr, apophylliU*, slilbiU’, toiinnalitio, vivianilr, laiuellar fclds[)ar, mica. 
New York.— SerpoUine, amianihu.*. uctjiiolitc, talc, ptpoxcnr, liyd^us antliopbyllite, 
garnet, staurolide, molybdenite, grapliitr. 

Niao.\ra Co.’ 

Lockport.— (Jtle^tivc! talc spar, selenite, anhydrite, jliior, pearl spar! blende. 

Niagara balls.— Vale spar, fluor, blonde*. 

Onetda Co. 

Boonvillr .—Calc spat , lalndnr spar, ctMJColitr.. 

Clinton.—-Bloiidr, h-ntii nlnr utgiUnteons iron vtc. 

Onoxi).vc\ Co. 

Camillus .—Schnile find filrouh ftypsum. 

Manlius .—Gypsum and fluor. 

Syracuse.— Serpentine.’- ‘ 

Orange Co. * , 

Cornwall.— Zircon, ilnnulroflite, hotnblcnde, spiitel, massive feldspar, Jihront epidote, 
Hudsonite, Ihnciiitr, snRtdtonitc. * % 

l)cer Park.— Cryst. pyriUs, galena. 

Monroe.— Mira' spfnnc' ^ariui, colophoiiitc, epidote, ihowtrodUe, Allanifls, Bucbolzitc, 
brown spar, Ik»llojnte, f-piml, hornblende, Ude, Pnicnile, maf^ueticpyi’ites, conimun pyrites, 
chromic iron, 

At Two Ponds in Monroe.— Pyroxene! <hoiuln)dite, hornblende, icapolitc! zircon, sphene, 
apatite, Boltonili*. 

At Creenwood Furnace.— CliondiiHlile, pyroxene! mica! liornhleiule,spisttel,'scapQUte, 
mica, JImenite. ' 

At Forest of De.an.— Pyroxene, spinel, zircon, sca]K>lite, hornblende, Boltonite. * 
Town of Warwick.— 

Warwick Village.— Spinel, ziiton,' serpentine! broton spar, pyroxene! hornblende!! pseu- 
domarphoussteatite/ feldspar! (Rock Ihll,) Ilmcnile, Clintonite, tommalinc (R. H.,) i^ile, 
sphone, molybdenite, mi.spickel, irhitc iron pyi iies, common pyi Itcs, yellow iron sintef, ^ 
^\inity.— Spinel, garnet, stupolife, hornblende, idotrase,* epidote! Clintonite! magnetic 
iron' tonrma/nic, Wurwiclritc, apatite, thondrodite,'-l\menite, tale, pyroxpne! rutile, xn*- 
con, contndum, feldspar, .‘‘plienr, calc spar, serpentine, sbhiller spar. (?) 
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Kdeiivillo. — Afialilc^chondrodite! hair broum hornhkiuie! {ivmallio, tourmaline^ 

If'itrutukile, pyroxene, spkenc, mua, feldspar, mhpukd, rudlv, Ilnmiile, scorodite, cop¬ 
per p 3 vitcs. 

VVest Point—/’e/c/spar, »«'ca, Bcapolite. 

^ . Putnam C^o. 

('armel, (Brown’s quarry.)—Anthophyllite, scliillcr s|Ar, (^) or|imcnty mis]»lc|tcL 

('old Spring.—Ciwibazito, mica, sphene. 

Patlaaoiv—ff^tte'pyroxenV/ ealc upar, asbeslxts, /remolUe, dolomite, iiiusslvc pyrilbs. 

PhillipetjW|t^7Vemo2i(«, amitinlhux, serpentine, sphene, Hiopside, green lonolite, honi- 
blcndCf'stilbitc^ mica, r,aumonitb, Gurhofite, (^silc spar, magnolic iron, <diitiiiiic 
inm. .! 

Phillip’s ore bed.—Hyalite, aUinolUe, massive pyriles, 

Rrnbselaer Co. 

Lansingburgh.—Epsom, salt, qusirtz crystals. 

RroiLUONO Co. 

KossTille.—Lignite, rryst. pyi’iles. • 

Qiutrantinc.— Asbestusl amianthus, magnesite, dolontile, fJiohoJite, Brueite, scrpcntiiie, 
talc. 

Rockland Co. 

('aldw'ell.— Calc spar! 

(jJrassy Point—Serpentine, actinoUte. 

TTaverstraw.—Z/ornb/e-arfr. 

Tjadontown.—Zirc<Mi, red eop[)cr ore, green malnoliite. 

Piermont—Datholito, stilbile, apophyllitc, stellite, Prelmitc, Thoinsouitc, mcmalilc, calc 
spar. 

Stony Point—Kcrolite, lamellar hornblende, asbesLus. 

St. L.v>vrk\ck Co. 

Canton.— Massive pyrites. 

Dekalb.— Hornblende! heavy spar,y?Mor, ta’moUtc, tourmaline. 

Dc Long’s Mills, in Hnhitaoud^— Feldspar! pyioxene, satin spar, /ircou, apatite. 

Edwards.— Brown and silvery mica! seapolitc, apatite, irystals, aetiriolile, Ircrnu- 

litc, specular iron. • 

Fowler.— Heapy spur, quartz erystuls! specular iron, blende, galcn.i, iron and eopper 
pyrites, actinoIiU'. 

Gouvemeur.— Calc spar! serpentine! hornblende! scnpolite! feldspar!! tnunnaline! 
pyroxene, apatite, Rensselaerite, spheric, heavy spar, rutile, pscudumuiphoas steatite, 
mark and copper colored mica, tremulito, asbc.stns. 

Hammond.— Apatite!! zircon!! luiavy spar, pyrites. 

llermon.— Quartz crystals, specular iron, spathic iron. 

Mineral Point, Morristown.—Fluor, Idendc, galena, juhia, (Pope’s Mills, Morristown.) 

Potsdam.— Hornblende!—caglii. miles from Potsdam on roail to Picrinout; feldspar! 
tourmaline, black mica. 

^Kossfe, (Parish ore bed.)—Jlcavy spar, spe.rular iron, eotalloidal arragonite. 

Rossle Ixjad Mine.— Calc spar!! galena!! pyrites! rclcsUne, copper pyrites, wliitc lead 
ore, ODglcsite. 

Rossie, (Ijaidlaw Lake.)— Calc spar, heavy spar, quartz crystals, chonclro<lite,pffrga.sf7e, 
pyroxene, sphene. Elsewhere in Itossic.—#'r^hfpar/ pargasite! apatite, pyroxene, mica, 
apatite, iluor, serpentine, autumolite. 

Somerville.—Chondrodite, light blue spinel. 

r 

Saiiatoo\ Co. « 

Greenfield.— Chrysoheryl! garnet, tourmaline! mica, feldspar, apatite, grapliilc. 

• SCOHARIK Co. . 

Ball’s Cave, and others.—Calc spar, stalactites. 

Carlisle.— Fibrous.sulphate of bar fla, eryst. and fi.lt. carbonate of lime. 

Scohoric.—Fibrous culestinc, strontiamte! cryst. pyrites! 
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SuLLn \N C’o 

AVml/U)io'— (•dlena, hhndi, pyuUs^ roppa pipihs 

f * 

(IlSIlR (^O 

r.lUnviUe—Cl ikna» blende, coj^ki pyiitcs, quartz. 
Marblctown —ryntc’s * 


WVRIILN (’o 

C'ddwcU—iV<iss)j)c (elJspni 

Chester — P/pilf'i, toniin ilinr, iiitilc, (oppei pyiiU'- 
Di iiunnd IsU, (Like CJfoi^e) —Cair spait t/uailz fiz/i/ii/s 
b ilK—lllioinb spir 

Jolinsbur^— I'luot' ciopJiite, sttpi nltut, pyii *>' 


Co 

Foil Vnn— (JtapInU 

(h&iiysUi —Lunipilai raas«:ive kldspii, cpidotc 

I’ulnain— IjanuUar pymitnPf massive leldspir, qjidf»tc. 

WlYNl Co 

W olcof t —Htai // 


I str iTj srr ii Co 

Anthony% — Apntiii, 

Uwcnpnt’s Nn k— Snpi niitif, {firnct, spjjdic 

—RU mb , ciippc 1 md non pyi.ti s, <lolonut( 
ir isltiJlf^ — Tifthtili/f u ft/tf piftinmt 

NdvlbMlnll Snpiiiiiin, Riucib, iinifjnsil(, qiiat/, w/eff, ticniolitt, gaimf 

l\<k'»kt!l —Mu I, 1< Idspu, ImuihUTicIi, •.(ilbib 

lt>< —Siipmfint I iiinntf tninmtih/u y \uii\o\iU ^ktrohit 

— Pi/nunu hrinoltte, non pt/nhs, ruppe i piatos, beryl, a/tiiil«, lyrem inal- 
ailiiti uliitek 1(1 on p,inmorphito, Aaj.l(site, Vauqmhiub, galena, nitin silver 
\Vf st I'aiiis - \ pifit(. |j( nio]i((, ginii 1, stjllntc, llcul auliU, rliilu/itc, ipidoti, sphetu 
\fmkii'* —Tuniolih , oilc spai, maltiuu , touimuhne 

\oikloun —Sithm tnh^ uommtp^ iiu^iutir non 

NEW JERSEY 

Alb alow n, (Mfuinioulh (’o'—V im uiitc 
RtHiib (opperjima- 

Rdirm —^ I't spfo, dtiihofil , puldtli (r ilk d sfellib,) afui/ra/ir, 

hilt tip plnflfih, Pnhn/ti^ pht ii«,'.filbiti, rjafinlilt irciiluuhte, LiimioTnU', chabazite, 
p)iit'- p (ndoinoipbi is vtr itiU nnitil)V( of i|K>ph^iI)ft 

Rnm-'W ik —( (»p) i miius, mltit lop/n, utftfailiil , moiiitlani Itiilhii ^ 

JJanvilk (lijiiinyr Jump ndif( )—ciiondiodilf,/unit(,nn( i 
Fkmmj^ton- ( oppn mtrus 
JVaakioit ’-rSo pi ninii 

FriiiWIm and lIuiilmTjrb, near the rnnklin I'luinei— SptneV %nrnet' man^an(\e 
•spot (I ooltnfe)" 'J'noiift'* Piankfnnii" ml znn oit' ifisluiU'* hoinbimilp, tremoiilet 
ihondifxIOt^ iiliili *• ipmit, f'lnl touimaliup^ tpniolt, pinknih ''pniy miPdt actjnolite, 
aujiiti, s ililitc, (oi tolil(, idxsins, /i(ffi\onili, C'dainuH , gi iplnli, fluor, beiy], galon t, 
St ijx lit me, Ifoni Y toloied plum, (pi nU, dub (duny, .iimlli^st, /iri on, molybdenite, vivi 
initi 

Fi ink'iii md Wmiul^ Mts— Pipitci' 

(rinnbiook—( oj>|»ri mnws. 

Gnggstown—( oppci iiiaits. 

liuli ytow n — Viviaiiite »’ 

] ock\v(Hirl - (ritiplulp-, f ^iimtliodifp, fair, augitp, fjuartZj green eptaeU 
iMullita lldl, (Glouciski Co;— Vioiamte, Iming belemnitea. 
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Newton.— Spinel, blue and white corundum, mica, idocraae, hornblende, ionrmaltnc, 
scapolite, nitilc, pyrites, talc, calc spar, heavy spar, pseiidoinorphouit Ktealitr. 

^tterson.— Datholite. 

Schuyler's Mines.—Green malachite*, red copper ore, nutiva copper, chryancoUa. 

Somerville.— copper.ore, native cupper, chrydocuUa, pcen iiialiuilutc, bit»mien 
( two miles to the northea^); 

SpartA—CAoncirtxitte/'Sptuaf;. sapphire, (freon talc^grapliitc. epidote, uii|fite.. 

Suckamumy, on the Mortis C^nal .—Brown apatite in magnetic pyritc’s. 

Ti^tiKV:r-^tfcoa) amhei, lignite. 

Bpintl, chondrodite. 

Ncnt^ftoih Amity, N. Y., to Andover, N. J., a distance <if about iliirty miles, llie out - 
cropping limestone, at dilTercnt points, ailbrds more or less of the minerals enumerated as 
occurring at Franklin. (See (icol. Rep. on N. J-j by 11-1^. Rogers.) 


PENNSYLVANIA. 

A 

» Berks Co. 

» 

Mbrgutiown.— Malachite! chryeocoUa! oct. and dodec. niafrnetic iron, eopper^yriten. 

Bucks Co. 

ITircc miles west of Altlebom.— Pip-oxenc, ecopoliie, feldspar, tabular spar, (a boulder, 
now Exhausted,) zircon, apatite, sphene, green coceolite, grapAiVe,—Opposite New Hope 
in N. J., black tourmaline. 


Strasbergr^Epsorn salt. 


Camdria Co. 
CriKSTKR Co. 


Coralloidal arragonite. At London Grove: /rr/«o//7e, apatih*. AtNcwlin: corundum, 
beryl. At I*hcnixville: pcaW s/wr.'calc spar, quartz crystal.s, on cjnarlz. Near 

Westchester: zircon, cryH. wagnexite, amethyst, mang. garnet, o\yd ol manganese. 
South part of Clicslcr Co.; epidote, magnetic non ore, rniile. 

' ^ • 

DsnAWAHK Co. 

Corundum, andfdvnte, aveidurine fehlgpar, amethyst, grcvc. (piailz. At fxlpcrville: 
beryl! black lourmaline! tiii[itito,gsxmct. At Concord, Greene’s creek; (j»vrupe*)! 

Bueholzite. 

IIu.vriNGTON C<». 

Froi^town, Login’s valley, and near Alexandria: Jilnous celestinci 


laxcASi'KJi Co. 


Anthophyllite. At Little Britain: c.i-yst pyrites, moss agate, chalcedony. At Sads- 
buiy : rutile!! , 

Montgomery Co. 


At Perkioraen lead mine: blue vuiluchife, green, inahn hite, blende, galena, pyromorph- 
•lite, white lead ore; inoiylnlatc of lead, cupreous sulphate of lcud^ anglcsitc; hea^y.spnr, 
• calamine; 

. Nuuthuhberlani) Co. 

Opposite Selim’s grove-—Electric calamine. 

Nortiiajitton Co. 


Easton.— Zircon!! (rare,) nephrite, saussurite?, fremohte, serpentine (p.*«*iMlomorplnc 

of calc spar—rare,) pyroxene, coccoUte, pink caibon.atc t)f lime, argillaceous iron ore. 

% 

PniiADEf.rraA Co. 

« 

N^r Columbia railro:j|J bridge, on the. Sclmylkill.— Lamnnnifel (inaccessible.) On 
the SchuylWll road, near Darnlcy bridge; kyauite. At Clitsnut IJill; nura. serpentinr, 
^hmite, ashestus, tremolite, nepb^te, talc, toqrmaline, spheiie. Near the Wissahicenn 
creek: staurotidc, actinolitc. Near (iermantown: mica, apatite, (coarse.) beryl; feldspar. 
Near Nicholson’s Gap, Blue Ridge: blue malachite. 
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T)Er.AWARE. 

* 

Hiton’.>4 <jnnrry,'<rv«'n miles from Wilminifton.— Ciniv^iMn^tonel! (exliaustcd,) 
(tjuihfc. (rhiHtii IrhUptir, sahlitc, sphenc in pyroxene, kyanite. t '• 

RninJywiuo Nprijigs.— JtHcholzi1e,yA\i\\to. 

(’Iic'sapeake and Dcldwa^e ' 

Nl-wohsAc Co.—V iviaiiitej 


MARYX.AND. 


Daltimnrc, (Jnm's KaUi, miles from R.)-^Ilaydrnitef Ilculandito (BcaimiQBtiic of 
Tiovy.) pyiilc^, leuticnlar earltotmte of iron, mica, slilhite. 

Sivli'fu miles from UaUlmore. on llio Gunpowder—6Vf/p/i/7#’. 

T\\i iity-thnv niilrs from U. fm llie (Jnn|K>wdrr.—T^n/r. 

'I'weiity-frvc link's from 11. on tlie (fwnpowder .—Magnitic iron, aphrne, pycnitc. 

Kirill to ten miles north of U. —Ifroinn hematite. * ' 

Light to twenty miles north of IL, in limestone.— Tremolife, nugitr, pyrites, brown and 
yellow (ourmalino. ' . ‘ ' 

Fifteen miles north of B ,—Skij hlne ehalredony ui granular lim&stonc. 

Ligbtecn miles north of B., at Scott’s mills .—Magnetic iron, kyanite. 

Bare Uills .—Chromic iron, asbeslns, tremolite, talc, hornblende, serpentine, chalcc> 
dony, mt'erschaum. 

(’!i[)e Sable, near Magothy Tt—Anihcr, pyrites, alum slate. 

('atoetin Mts.—Pyritous eopjMT, earlionalc ol copper. 

Ceeil eonnty, north part .—('hrinnir iron in si'rpenline. ’ 

Cooptown, Harford Co.—Olivi’ colored lourmaline, dialltige, of green, blue and 
rose colors, hanifonn ashvalus, rJnoinie non, serpentine. 

D«vf ('ri’ek .—Moifneiic iron! ehlorite slate. 

labeity .—Sperniar iron. , 

Meadow Mt.— Qua/tz erysfah. 

Montgomery Co.— Peroxy’d of mnno/inese. 

Six Hides noith of the Poloinac.—('hromic iron in serpentine, dolomite. 

New markf't, (lictwccn Ncwina4tct and Tuncytown, eas>tof tlio Mouo«acey.)T--Wf«(m8 
copper, copper pyrites, mninehitc; ’ 

“ Soldier's Delight.”—Serpentine (keroUfe 0 gray antimony. 

Somerset and Woreester Cos., north part .—Bog iron, Viomnite. 

St. Mary’s River.— Gypsum! in elay. ' 


VIRGINIA AND DISTRK^T OF COLUMBIA. ‘ . 

Allw'marle Co., a littk’ ^\^sl of the Green Mts.— Steatite. 

Amherst Co., along Iho Ae.st b.i.se of Biifl'alo ridge.— Coppir ores, &e 
Fhiekinghnm Co., \Vjlljs’8 Alt.— Kyariiti, tonrnniltne, tirfinolifr, 

i/l<liirlt>e*s (iold mine_ Gold, nnnfcroua pyrites, hcucy spur. 

Cull»epper (’o., on Hapld.m River.—Gold, pyrites. ^ 

Franklin Co.—Grayish steatite. 

Fau<^uier ('o., Barnet’s milhi.—yVsbestiis. 

Phonix CoiiiKT Mines.— Coppa pyrites, &c. 

J. Hood’s plantation.— Heucy spar. 

Georgetown, D. O.—Rutile. 

I»udon Co.— Tabular yuiirlz, prase, pyritesutalc, chlorite, soapstone, asbestuB, cAro- 
mic iron, actinolite. ynortz rrysl its. 

fjouisa Co., n(‘ar 'I’lnder’s (lold mine.—Brown iron ore. 

Luzerne ('o., Walton gold miiio.— Gold, pyrites, copper pyrites, argentiferous galena, 
spathic iron, hleAde, anglesite. 

Orange Co., western part,* Blue Ridge.—Specular iron. 

IT. S. Copper Mine Distriet.i^jyitri’ous copper. 

Greenwood Gold Mines.— 

Rockbridge Co., three iniloa southwest of Lexington.—Heavy*spar. ' 

Shenandoah Oo., near Woodstock.—Fluor spar. ' , 

Ah. Alto, Bhin ridge.—Argillaceous iron ore.' * 

Spotsylvania Co., two miles northeast of ChancuUorvillo.—A'ya»t/r. 
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Wytlic Co., (Austin’s Ynines.)— White lead ore, minium, plumbic ochic, ]>lcn(l(*, chclric 
calamine, ffahna. 

Sgotsylvania Co., cighte*cn miles al)ovc Fredcrickfilnirfr, on the RnpjMhaiinoek.—(iokl. 

Stoffbrd Co., eight or tonnylop from Falmouth.—Micaceous.iron, gold, silver, galena, 
vivianitc. ‘ 

Washii^^n Go., eighteen mUes'fiom Abingdon.— Hoek ealt, willi ffypeum. 

Wier’s Cave and other caVes in] Virginia.— Calc spmr and et^laciiieH. 

Kenawha.—Petroleum. ■ . 

^hejSardslown.—Fluor spar. 

No'|nig>'>‘The minerals usually associated witli tlic gold arc, arsenical iron, irm> and cop¬ 
per .p|l&e,carbc^te of chopper, blende, galeaa, phosphate of lead In crystals, .sulphur, 
|)croi^^ 0 / iron, and rsxroly oxyd of tin and bismuth.' (Roonas.) 

SOUTHKRN STATES^NOUTII CAROF.INA. 

I3undom.be Co.— Zircon! rulilc in quartz, nitrogen, from a warm spring. 

Cabarras Cq.— Gold; also in Burke, Lincoln, Rutherford, and Mecklenburg Cos.— 
Phospbkto (njppcr, irialacliitc. 

il^crfbrd'Co., on the road to Coopca^g Gap.—Kyanitc. * 

Davidson Co., (King’s mine.)— Lamellar natite eilciT, rarhonate of lead! pyromorph- 
tie! galena, blende, malachite, black copper, oxyd of iron and manganese. 

s > 

■ SOUTH CAROLINA. 

F.Ibert Co., Petersburg.—Radiated talc. 

Hall (’o.— Notice poltf, urgcutiii'rous gold, quartz, kaolin. 

Hancock Co.—Agate, cludccdoriy. 

• Lumpkin Go.—Native gold, quartz crystals. 

Richmond Co., Augiista.—Jet 

M'ilkes (.k>.—Yellow ochre. 


GEORGIA. 

Burke and Scriven Cos.—ITyalilc. •. 

Cold District —Notice ^old, native silver, iron and copper p^ilcs, magin'llc iron, horn¬ 
blende, garnet, hepatic pyrites, rutile, tourmaline, zircon, staurotidc. 

Rayburn.—Copper pyrites. 

Habersham, head of Mill Creek.— Galena. 

WESTERN STATES.—OHIO. 

Bainbridge, (Copjxiras Mt, a few miles east of B.)—Calc spar, heavy npar, iron pyrites, 
copperas, alum. ■ 

Canfield.— Gypsum! 

Duck Creek, Monroe Co.—Petroleum. 

Tiiveqjool.^—Petroleum. , . 

* Marietta.—Argillaceous iipn ore; iron ore abundant, also in Scioto and Law'rcncc Cos. 

* Poland.— Gypsum! , 


ARKANSAS. 

W5achita Springs.—Quartz.' • 

MICHIGAN. 

Range of hills, from lidcc Su])crior, a few miles west of Chocolate river, tunning soiitli- 
west across the Upper Peninsula.—Galena, pyritous copper, vitn'oiis' copper in narrow 
veins. ■ 

Wcstwardly from Kewt'na pt., Lake Superior, through Hlgion one to seven miles wide, 
135. miles, an extensive niiiAng district, containing malachite, chrysacoUa, oxyd of copper, 
native silver, sulphuicl; of silver, native co|>p<T/ In tlie trap of this region, Fre/mite!-! va¬ 
rious zeolites!/ not yet distinguished.* 

hde Royal, Lake Superior.—&c. 
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ILLINOIS. 

CSallatin Co., on a branch of Grand Plcrrc Creek, .16.10.30 miles from Shawncefown, 
down the Ohio, and from 3 to 8 miles i’roni tliis Jluor spar! heavy sparj 

gnlcna blonde, brown iron ore. '. 

In No^om Illinois, townships ^7, S9, sev^nd importfint ipines of galena~ 

INDIANA. 

Tmiiostonn caverns.— Epsom salt! In most of the S. W. co\mtics, of 

iron, and feather alum; on Sugar Creek,'pyrites and siilphataof non!; m'8a{idiTOnc 
of Floyd Co., iM Hr the Ohio, ^{ypsum; at the top of the blue liincslone formation,‘irewon 
apar! calc spar. 

% 

WISCONSIN. 

• 

At ^Mineral Point and elsewhere coyipcr and foad ores abundant, principally carbonate of 
eopijor and galena. Also y^yrih s, capillary pyrites, hlonde, white lead oro, calAminc, an- 
glcsitQ, heavy spur, and calc syjur; tfllcn in highly interesting forms. 

/ . . IOWA: 

Du Biiquc licad Mines, and i lscwherr.— (iahna! calc spary black oxydof manganesi*; 
at EwingV and Shcrald’s diggings, calamine!; at Dcs Mains, quartz crystals; Molio- 
qucla U., hrown iron ore. 

MISSOURI. 

Jefferson Co., at Vnllc’s.diggings.— Calaminei.galena, white, lead ore, aaglasitc, pyri- 
loua copper, bine arnl greeh Tualachilc- * 

Mine a Burton-— Galena, ichUe lead ore, nnglesitc, Heavy spar, calc spar.’ 

Divp Diggings.—Curlionate of copper, white lead ore in crystals, black oarthy cobalt, 
and manganese ore: ' 

Mine La Motto.—Muluchllc, earthy cnliidt and manganese, while lead ore in .cryatals. 

Perry’s Diggings, and dsowhefe.—Galena, &,c. 

Forty miles west of the Miflijssippi and ninety south of 8t Louis, the Iron mountains. 

KENTUCKY. 

Mammoth Cave.— Gypsum in imitative fonns, stalactites, nitre, epsom salt 

TENNESSEE. 

Brown’s Creek.—Galena^ hlonde, heavy spar, cclestinc. 

Carter Co., foot of Roan Mf.— Sahlife, magnetic iron. 

(Claiborne Co.— Calamine, gah iia, electric cdumino, chlorlli', stcntile, and magnetic iron. 

Davidson Cd.—Sc*lftnite with granular and snowy gypsum, or alab:i.‘<tcr, crystallized 
and compact an/iydi'j/c. Jluor in crystals! calc spar in crystals. .Near Nashville, blue 
cclestine (crystallized, fibrous and radiated,) with hcacy spar in limestone. JJaysboro, 
galmia, blonde, with heavy spur as the ganguo of the on'. ^ 

.Jlickson (fo.—iM.mganite. , « 

J^ehson Co.—(/V/rimirtc, galena, fetid heavy sjiar. 

KrioxCo.T—Mfi^ieKiunlimestone. . > • 

Maury Co.—WavoUiU; in limestone. •'' \ • 

Morgan Co.—Epsom salt, nitrate of lime. 

Roan Co- eastern declivity ol Cumberland Mta,—^Wavcllitc in limestone. 

Severn Co., in cayeras.—Epsom salt, soda, aldm, saltpetre, nitrate of lime. • 

Smith Fluor. 

AVhitc Co., Sparta, abotrt tlie Calf Killer’s Creek.—A rolled frf^nent of sulphiiretof 

silver, fluor, liquid bitumen. ^ 

Stonj) Creek, near Mr. IlolflK’s.—Iron ore, black.oxyd of manganese. 

Smoky Mt., on declivity.—Hornblende, garnet, staurotide. 



chemical classification. 


The classification which h&s bjseh adopted in the Descriptive part of this 
treatise'has .been explained as being strictly a chemical arrangement, ah 
though'still a Natural system, 113,118.) Ittal(cs into view, it is true, the 
external. c^'Eracters,' bqhas these d^end, upon the chelbical constitution, 
and proceed from it, they are indications of the composkion*. and unless 
followed too implicitly and without a general survey of the whole subject, 
will nbt lead to iitiporiant variations from a strict chemical metho^. Tl 
has been shown that owing to the isomorphism of bases, the old modes of 
chemical classification arc wholly unsatisfactory; and the difficulties have 
of late become so great that some authors have fallen into an alphabetical 
arrangement, rather than.be bound down to the usual chemical rules. 
Moreover, it has been remarked that the union of the salts of the metals 
into h family is more correct on chemical principles thaifa distribution of 
them under the several metals: and that as the^. salts of lime, magnesia, 
alurain^, are^also salts of metals, the former-fa}!, naturally and chemiqally 
into close assorciations with the latter, as in the system adopted. ' 

Yet it is coavenient to the chemist and to the metallurgist, to view the 
orea-of the several metals by themselves, and in general to he ablg to sur¬ 
vey at a glance the compounds of each clement. For this purpose^ the 
following classification hp.s been made oqt. Except in 'the metallic ores, 
the mineral species have been kept together, as much as possilde, in natu¬ 
ral families, by taking into consideration the. isoniorphous relations of the 
elements ; and it is believed that the classification here proposed will be 
fouAd to combine many of the more important advantages of oolh systems. 
Chemists treat of the alums as a family, of the* various feldspars as another, 
and the varieties of hornblende and augite as Riiuther, and so on.^ ^and 
instead of scattering them in different parts of a system, as was formmdy 
done, arrange them .together and tteat of them as distinct groups, although 
differing so much ..4^ ^chemical constitution. These natur^; families are 
still:retained in the method of arrangement here brought forward. 

We add to the table, formulas for chemical constitution of the mineral 
Species, stating generally, authorities, and also referring in many instances 
to particular analyse# ; and when authorities vary essentially, two or more 
foiinulas are ^veUf ‘ The very elaborate treatise on Chcmicid Mineralogy 
by Rammelsberg, ^hich has lately appeared in ‘ Germany,* has afforded 

t;’”-'-■—::- 

vj^gjtmdwbrtffbttch dwC^pmii^en Tlicils dor Mincralogic, vnn F. Rainmnlfibcrg: 
2 vols. 8m Up. 448 and 336: tR4l.—And, Erstes Supplement, (first supplonicnt 

to the lamc,) 8vo. pp.* 156: Bediu, 1843. This supplement ia to be continued biennially' 
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nearly alt the materials for this part of the Table. The chemical symbols 
are deemed preferable to the mineralogical, inasmuch a? they convey to 
iho eye more readily the exact constitution of the species. 

In place of the crossed letters introdueed by BBrjtelius for double atoms, 
the black type^{H, for-wcample) has beepj'siiiployed ; and the facility of 
bbtainibge^this kind of letter^at the type ibUndher^ ras well as their pecu' 
liar dtneds for the purpose, recommends them for glheral use. 

The following are the symbols as t^sed for. the elements, arrangej^^pha* 
helically: , 


Aluminium, Al. 

Antimony, (Stibium,) Sb. 

Arsenic, As. 

Barium, Ba. 

Bismuth, ,, Bi’. 

Boron, B. 

Bromine, Br^ 

Qadmium, •, > « Cd!' 

CaTcium, . Ca. * 

Carbon,'- ■ ' ■ C. 

Cerium, ‘ Ce. 

Chlorine, . , Cl. 

Chromium, * Cr. 

Cobalt, ‘ •' Co. 

Columbium, (Tantalum,) Ta. 
Copper, (Cuprum,) Cu.' 

Fluorine, ■ FI. 

Glucinum, (Beryllium,) Be., 


Gold, (A^ruiP,) 
Hydrogen, 

Iodine, 

Iridium, 

Iron, (Ferrum,) 
Tianthanum, 

Bead, (Plumbum,) 

Lithium, 

Magnesium, 




All. 

H. 

I. 

Ir. 

Fe.^ 

La. 

PI.' 

Li. 

Mg. 


.•‘Manganese, 

' •Molybdenum, 

'Nickel, 

■Nitrogen, 

, Osmium, 

Palladium.,, 
Phosphorus, 

* Platinum, 

Potassium, (Kaliufn,^ 


Ttfn. 
Mo. 
Ni. 
N. 
Os. 
Pd. 
P. 
Pt. 
R 


Quicksilver,(•Hydrar^um,)'Hy. 
Rhodium, R.' 

Selenium, Se. 

.Silicon, Si. 

^ver', (Argentum,) Ag. 

Sodium, (Natrium,) 'Na. 

Strontium, ' Sr. 

'J'antuhmi, see Columbium. . 
Tellurium, .T«* 

Thorium, * iTh.» 

Tin, (Stannum,) St. 

Titanium, Ti. 

Tungsten, (Wolframium,) W. 
Wanhim, 

.Vanadiunrf, 

Yttrium, 

Zinc. 


.1* 


Yirconium, 

’ t 

Principal binary compounds of the elements with oxygen. 


U. 

V. 
Y. 
Zd. 
Zr. 


Alttinina, 

Al. 

• * * 

Arsenic ac^, 

As. 

Baryta, 

Ba. 

Ozyd of Bismuth, 

Bi. 

Boracic acid^ 

B. 

Protox. Cerium, 

Ce. 

Perox. Cerium, 

Ce. 

Carbonic acid, 

C. 

Chromic acid, 

Cr. 


Oxydbf Cobalt, 

Co: 

Olcyd of Copp!^, .■ , ; 

Cu. 

• 

:Glucina, 

IB^’. 

p 

Pfotoxyd of Iron, 

Fe. 

Peroxyd of Irom 

.* ^ •* 

fe. 

Oxyd of Leadi^. 

?b. 

Lithia, 

i... 

Magne^-; 
Protox^anganese,. 

■M# 

Mn.- 
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Perox. Manganese, 
Molybdic acid, 

Oxyd of Nickel, ... 
Nitric- acid, Z* 
Pbpsplioric acid, . 

S&a,, 

Soda, 

Stfontia, 


Mn. 
, Mo. 

'i . 


Si...- , 

iSTa. :■ 

- 


Oxyd of Tin, 
Titanic acid, 
Tungstic acid, 
Oxj'^of Uranium, 
Water, 

Ylitria, 

■ Oxyd of Zinc, 
Zirconia, 


Sn. 

Ti. 

W. 






In the following table, when, several.hues are. incloded in brackets, 
after \Thiph an index is placed, as for example, Pyrojcfene o;i page 55^, the 
index fas^ ^ in this case] Is to be considered as the index of euh of the 
included bases. 



CLASS 'I. GASES 4Ig) tICtUIDS. 

Hydi!Mto(?ll) , 

Carbureited Hydiogen (211.) 

Phosphurettcd Hydrogen (211.]( 

« lphiiiatcd Il^£^gen (212.) 

trogon (212 ) ^ 

Atmospheric air (212 ) ' 

Water (213)=H. 


CLASS IL ACIDS. 

CrfBSifec acV(2J2)=C 
SulphnricVciS (2).3) = S 
Sulphurous acid (213)— S. 

Mun^tic acid (213)-=.H Cl 

Boracic acid (21 l)^B-h3H 
Arsenous acidj[2l4)=As 


CLASS III. .COMPOUNDS OF THE AlIBKEffiS AUD 
H EARTHS, WITS .THE SAPID ACipS.' 

* ■» 

^ Family 1. Ammonia, 

Sfil .^momac (222)—N 
Mascagmne (222)_!N H'*S-|-2H. 

Family 2 Potassa. 

Nitre (224)=K N 

Family 3 SooX*. 

dl^^er’s salt (220)—NaS-f- lOH—Exanthaloso frf Bfeni^nt. NaS+2H. 
Thenardite (22l)=Na.S 
Nitrate of Swja (223)_NaN 
Natron 

Trona (21 gfma C ^ + 4H 

Gay Lussite (2i^=NaC*fCaC4-6H, (Ramm.^from BoussmgauU’s 1^ 
analysis.) / 

^^unmon Salt (219)=NaCl 
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Borax (216) asNaB** + lOH. * • 

Glauberite (228)=zNaS+CaS 

Heavy Spar (257):£BaS/ 

Dl>eoliJe (256)=;CaS.+2Ba^ 

Wiiinte (256)==:BaC. * 

BarytocaJcitP (SESSf) 1 

Bromine (205) J — BaC4;'f 

Sulphato-Carbonate of B (268):^?^aC‘f BaS 

A 

* Family 5; Strontia 

Cele«$^254)=SrS 
Strontianite (263):^SrC. 

Family 6. Lihr 

Nitrate of Lime (223)=GaN+H. “ 

Gypsum (240) ^ CaSt+^|l^^4||l|[|i, 

Anhydnte (24]^=:CaS '' 

Calcftfeous Spar^24§) ) n 
Arragomte (24^^^ > —^au 

I^lonu^ MgO , a 2d=3CaC4t2MgC a 3d=2CaC-t 

MgC , a 4th (C<^«5^CaC ^ 3MgC, (Berthier.) ^ 

Ankente (24§^2(Fe,Mn)C-h3MgC-4*5CaG 

Apatite (237) FI) 4'3CaT, or -18 phosphate ol lime combmed 

with either chlon^Hn^ciuin or fluorid of calciumj or both, (RamiQ.) 

Tunsgtate of Lun^260)=:CaW 

Pyroohlore (43'^^^^mbate'Of Lime (according to containing 

as accidental mJBgffs, Thonum and Oenum 
Fluor Spar (OTo^CaFI 
• Haidingerite (240)=:6a^ As^^H 
Fham^oUte ,(8W=±Ca^As$^ii. 

OH^te of Lii||||30)=CaC-^J|. 

Hydroboracite (242) - Ca-* B* + 18H. QlaB B+6H, 

(Berzelius.) 

Borate of Lime!lf|Hp ) 

^ Family 7. Maoxbsia. 

Nitrate of ^Tagnesi^ (^!^ 
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Polyliilite (228) -KS+MgS-f 3CaS+3H, (btromeyeps Anal) 

MagncMtp (249)-_MgC # 

Ilydromagnesite (35p)^3(MgC-f H)+MgH.* <- (]R^m ) 

Boraqte (40^)=Mg®B*—jierhaps MgB*-4-2Mgd. (Arfvedson) 
HhodSite (406) * 

Wngnente (231)= 2MgFl+5M^®P (Ber/)—MgFl+3Mg®P,^Rain- 

melsberg, \\iio suggests that it may be a magaesia»apatite) • 

“ \ 

i amily 8 Alumina 
F eather Aliim^ (21'3)z=AlS'*4-18H ' 

Native Alum (31G):=KS4-A1S*+24H 
So(la Alum{216)=NaS4-Aia-*-i-34H 
Ammonia Alum (217) —NH*S-f-AlS®+24H 

Magnesia Alum(21(j)=rMgS-hAlS^+24H (Mg,Mn)S+AlS->+24H. 
(African alum analyzed by btromeyer ) The Pickonngite of Hftybs is 
probably identical with this \ iriety 

Iron Alum (217)=FeSd-AlS * ^ 24H 

Manganese Alum (217)—MnS 4 AlS*-{-24H 

Voltaitn (53a)=3{Fe, Iv, N'i)S-h2(Fe, A1)S’ |-13H (Ramntelaberg, 
from Abich’s analysis ) ^ 

Webstente (231)~AIS+9H * 

Alum Stone (232)—K^S-|-12A1S+24H, (Berz fromCordieFs Anal)— 
KS-^3A1S 1 6H (Bcrthicr, who has lately analyzed the Hunganan Alum- 
stone examined by Khproth ) 

Pissophane (312):?;R2S-|-15H, (Erdmann.) 


' CLASS IV. EARTHY MINERALS. 


* Family 1 Silica 

Quartz (408) Si 

Opal (414)=;Si * 1 H(’) opil from Hungary 
* ^ * 

I amily 2 Lime 


Tabula- 1^(361)-Ci^Si^ 

Edelforsife of RobeU (337)=Ca&i 
Dysclasite {335)=Ca^Si*H-6H. 
Dathohte (342)^2Ca*bi+B3Si3+aH. 
bi+B^Si^-f-OH (Ramm.) 


« 
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family 3. Maonlsia 
» • 1. Pure 

Penclase (405)r:rM(^ (Ralkunolsberg, from Scacchi s an ilysis ) 

2 J^ydrote or silicate fj ma^nisin 

Btucite (388)=:MgH ' ' 

BoltQDite (345)=Mg®Si*(^) (Kobell) 

Pyrallolite (308)=Mg^Si3 ' * ' 

Talc (315):^MgSi ' 

) Ifydious :itltcatei of magnesia, or siheate^ oj magnesia ami tkt ba^es 
• isomorphous with lU 

Aphrodite (309)—Mg^Si^4'2H(^) (Ramm from Berimes ftttalysib*) 
Meerschaum, (308)=MgSi+H, (Lychnell’s Analysis ) • 

Sapomte (316)=2Mg®Si^+AlSi+]rOH (Ramm) 

Desmatxne (3lO)=:(Mg, Fe)^Si“H-6H 

Chlorite (3l7)=(Mg, Fe)Si+(Al, Fc)Si+lMgH, (Kobell) 2Mg2fei 
+MgAH-4H, (Bcrz) (Mg, Fe)®Si4-Al^i+-MgH-’, (Varrenfrapp ) 
RipidoUte (3l7)=2Mg2 Si+Mg2 Ali-3H, (Bcrz) (Mg, Fe)®Si-f A1 
Si+3Mgfi, (Vawentrapp) 

Fe)^fc»i2-f Alf*i‘*-f'7MgH? (Schwelzer) 

NemalUe (3l3)=Mg®Si*i-6MgH-^(’) 

ViHarsite (311)=- i(Mg, Fe)®Si+H, or it is a hydrous olnine. 

Hydrous Anthophyllite (312) 

PicTOphyll, (3H)=c(Mg) re)®Si®+2H • 

Picrosmme (312)-=:2Mg®Si“+3H 

Serpentine (309)—2Mg®Si^+3MgH®, (Mosander and Lycjmell) Mg^ 
H Si, with some MgH, (Frankenheim ) 

Retmalite (310)=2NaSi+Mg®SiH-6I}(^ V Kobell) 

’ Antogonle (314r)=(Mg, Fe)»Si®H-MgH, (Schweizer) 

Schiller Asbestos (3l0)=Mg®Si*+MgH®(’) Same with serpentine 
according to Frankenheim 

Keroli»(311)=Mg»Sia-f-AllSi+15H A late analysis of the Kero- 

lite from ZobUtz, g^yes a different formula,^ 2(Mg®^i3-h2H)+MgH, or 
nearly that of SerpeAtmek 

Schiller Spar (313)=»4(Ca, Mg, Fe)®Si®-f-3MgH’ The bchiller Spar 
Baste htfs the *^e fbsg^a gs given by Frankenheim foi Serpentine, 
according to Kohler's analysis 
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Chntonuc (514) — (Mg, Ca, Fe)SiH-(Mgj Ca, i’e)'*Al'^+H, (Ramm ) 
I or \*intlinph}llitc, which is identical with Clintomte according to i^osc, 

this chemist sues iho foVnuila 2KSi+6RAl4‘RH®- . 

Leuchtonbcigite (3|7)r= R’Si® + R^ll + 3H, (Ramm, Komonen s 
analysis) *" 

ryrallohtt (308)=ra*Si»-hbMg3Si®+AlSi2+6H. 

Pyro<ich nlf (530)^2(Mg, Fo)3Si+(Al, Cr)Si4-l4H 

1 \n1i>fdrous ^ilicaU\ of magn^sxa and then t&omotphous compounds 

Pyroxpne (364)—R^Si®, or (Ca, Mg, Fe, Mn)2Si® 

Bronzitp (3b6)=Mi;**Si2 ^ 

Hyperbthene(36G)- (Mg, Fe)2Si2 
Bu8tamitet363)=r(Ci, Mn)3SH 
Hedenbcrgitc f365) (f a, te)2Si® ^ 

Diallagc (3bb)=f( i, Mg, 

Acmite (375) (I c, Ni)^SH, (according to Prankenheira ) 

Folylite (367)_-(Ffe \ a, Mu)‘*(Si, Al)® (v Kobell) Probably a vari 
t ty of 4ngite closely dlhod lo HedenBergite , and the Hudsomte of Repk 
is neirl\ ideutiral with it 

Hornblende (3b8)rrH Si+R*Si2j or H*Si® 

Troniolite (3b9)=(Mg, Ca)*Si2 

Aiuhuphjllite (37J)_ (1 c, Mg)'Si®, or Mg’Si® 

Arfiedsonitr (370)—NaSi + Fo^Si®, or Fe^Si® witl^ part of the oxyd 
of iron repheed by Soda 

Cuihninifitonite (573);:^ NxSi-f-‘*(Fe, Mh)Si (') Another analysis re- 
i]mred, probably falls ^\lthln the Hornblende series 

Babingtonito ( 3 bs) JCaSi f Fe^Si®, (Ramm from Arpe’S analystg ) 
BreisUkitP (375 ) 

Chrysolite (105)_(Mg, rc)3Si Batrachite:?=(Ca, Mg, Fe)*Si 
Forsterite (103) 

Nophntc (344) 3Mg®Si-(-(Al, Fe)Si. A doubtful compound 
Chondrodite (388) —MgFl+SMg^Si, (Ramm.) 

• * Family 4 Alumina 

1 Purr or hydious^ or combmed with basis. 

Sapphire (398) _A1 
Oibbsire (304)=AlH® 
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HydrargilUtc (304) hydrate of alumina, (?) Rose.—See Kanimcrontc 
among the addenda on a foHt>wing page, 
fiiaspore (377)=:AlH. 

Spinet(395)=hIgAL 'Pleoijastez=:(Mg, Fe)'Ajl. 

Automolite (397)=(I5n, Mg, ^e) Al, fAbtch.") i 
Dyslftte (397)=(Xn, Fe, Mn) (Al, Fe,) (Rainm.) 

Sapphirinc (399)=:AlSiH-3MgAl, (v.lCobcll) 

« 

2, Combined with Phosphcfxc^^Fluoin or McUic Acid 

MolIite'(a31)=Al M’ + ISH. 

WavelUto (233)=A1F1« + 3(AFP® + 18H.) 

Childrenitc (235) , ' • 

Fluellite (234.) 

Turfpiois (346)^(A1'P*4-9H)+2A1H*. 

Lazulilc (317)^3Mg'P“-h4AVP* + 15H, (v Kobell ) 

Amf)lygomte (374) = L2P-|-APP**, (R> i/ ) 

Cryolite (231) —SNaFI-^AlFl®, (Her/ ) 

To'paz (40J)j=(^+2AlFP)+6Al Si, (Ber/ ;) and Pyemte—Al FH 
H-3AiSi, (Berz.) Later by ForchhaiUmer, Topaz==:2AlFl^ + 5AlSi, and 
Pycnite, 2>aJFl'*+Al'Si'. 

* 3. ITydrous Silicates* • 

Pholorite (301 )l AlSi+2H. 

Kollyiite (301)=:A1 ^Si+ 15H. (Berthier’s anal.) APSi^+SH, (Kers.) 
Halloylito (30l)=2AlSPH-Alff, (Guatemala, Bouss.) {A1SP+3H) 
-I-AIH'*, (Hlouascha, Berthicr.) Cimolitcz=Al Si^ + 3H, (Klaproth’s 
analysis.) 

AUophane (303)=:APSi2 + 15H, (from Gersbach.) That from Schnee- 
bejg is mixed with Cn^ Si^+6H; and a variety from GraffcnlUal contains 
*20b[ instead of 15H, t^rerhardt.) 

Rosite (302)=rR3Si2+6AlSi-f 6H, (Svanbdrg.) 

Pyrargillitc, (302)=(Fe, Mn, Mg, Na, K) Si+AlSi+4H, (Berz.) 
PytOptiyllite. (3i8)=Mg»Si“+«AISia+9H. 

Wmrthite (376)i=5AlSi+AlH®. ^ 

Praseolite (530)=(Mg» Fe)®Si+2AlSi4-3il, (Ramm., ErdniannVana- 
lysis.) • 

Hydrous'Mica (924.). 

Chloritoid (523)s:(Fe, lfcrg)>Si-bAl®si=9H, (Bonsdorff.) 

71 
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Fahlunitc (3Qr>) = (Mg, Mn, Fe, K, Na)« Si^ + 3(Al, Fo) Si + 6H, 
(ftamni.) 

Esinarkitc (30G)=(Mg, Fo, Mn)-'Si=+3AlSi+3H. 

Chloropliyllitc (306)=(Mg, Fc)’Si=*+3AlK+2H. 

Gigantolitc (307)=:'ji tii+AlSH-H, (Trolle'Wachtmeistor.) 

Glottalite (5‘3r.)i-Ga»Si2+AlSi+9H'. 

Hculaiidite (32'i)=3CaSi+4AlSi®4“18H (2lH ill some specimens,) 
(Ilamm.) ^ 

IJreM^stcrite (32r>)_ r)(J3a, Sr/Si+SAPSiH-’^OH, from Coiinell's analy¬ 
sis. (Uainm.) 


Tjniimouite’(326)—(3a'*Si=^ h lAlSi^-f ] 8H, (Berz.) 

+ 1211, (Gethardt.)* 

Apophyllite (327)^K .Si2 + 8CaSi+lfiH, (Berz.) Perhaps (Ca, k)Si 
(Ramm.) 

Stilbite (328)"Ca8i+AlBi®+6H. The Edelforsil^ or red zeolite of 
Aidclfors, according lo lletzius, has the formula CaSi+Al§i2+4H. 
Epxslilbite (329)z=(Ca, Na)Si+3AlSi3+5H. 

Thomsonite (330)^ [Na’Si f 3AlSi+3H] h[3(Ca33i+3AlSi+9H)], 
(Berz.) (Ca, Na, K)^Si |-3AlSi+7H, (Uamm.) , ... 

Edingtonitc (330)^.:(Ca, Na)3!8i+2AlSi+6H. ‘ ' /’ 

ilarmotomc (331)™2(13a, kysi* +7AlSi2+36H, (Kohler.) Ba’Si^ 


'|-4AlSi2 + 18H, (Kobell, and later Ramm.) . ^ ' 

Phillipsite (332)=(k, Ca)3Si2+4AlSi2 + 18H, (Kohler.) 

Faujasito (524)r-(Ca, Na)®§i< + 3AlSi2+24H, (Bamour.) 
Natrolite,or Soda-Meaotype (332)=rNa^+AlSi+2H. 

• *••• ftr* «.• • 

Scolccite, oVLime-Mosotype (335)=CaSi+AlSi+3]H. 
PoonahlUe(333)=:3CaSi+5AlSi+12H; or [CaSi-|-AlSi+3H] [2^Ca 


Si+2AlSi+5H)] (ibo first part of which is Scoletfcito, Ramm.) . • 

Mesolc (334)z=[Na^Si2 + 3AlSi+6H] + [Ga3Si2^5Al,Si+6ift,] (from 
Annaklef.)' [Na=*Si2H-3AlSi+6H]+t2(Ca3Si2-f3AlSi +9H,)] (from 
Faroe.) (Na, Ca)^Si3 ^-SAlSi+Sl® (Ramm.) 

Brevicitc (■334)=:(Na, Ca)3SF+3AISi+6H, (Berz:) 

PectoUte (334)“3(r5a, k)Si+4Ca^Si2+3H. According lo Franken- 

heim, Ca^SP, with some soda replacing part of the' lime, and thus allied to 
Hornblende. . , 

Mesolite (335)£=[^aSi+AlS^*8H]+[ii(CaSi+AlSi+3H-)] A com¬ 
pound of Natrolite and Scolecite in varying proportions. 
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Stellite (336)^5(Ca, Mg,-Fe)3Si^-f-AlSi4'5H, (Hamm.) 

4iialcime t337)=Na3Si2'+3Aisi2 f gH. 

Chabaziic and GmeMte (340)=:(Ca, Na, k)®&2+3A^Si= + 18H.— 
Commoll chabazHe is lime^chabazile, and Gmelinite a svda-chahazile, 

. • ■ j ^ 

(Ca, Na, K)Si+AlSi®+6H, (some varieties ; Hamm.) 

Acadiolite, (341) according to’Thomson’s analysis, has the formula Ca^ 
sV+2AlSi2 -f 18li, (Rammelsberg./- 

Phacolitc (341)=3(Ca, Na, KjSi-hlSj^Si+aH, (Anderson.)—R^si^ + 
‘2AlSi4- LOH, or perhaps RSi'4-AlSi24-6H+(HSi+AlSi+4H,) corres¬ 
ponding to a compound of ebabazito-with scolecite, subtracting one atom of 
water, (Hamm.) 

Haydenite (342 and. 526.) 

Carpholite (375)=:(Mn, Fe)*Si-f-3AlSi4 6H. 

Prehnite (343)—Ca^Si+AlSi+H, (VValmstedt.)—2Ca“^i-j-3AlSi-l-Si 
H8, (Brfrz.) 

Kaolin (350)=:A^SP+6H,(Forchhammcr.) 

• '» 

4. Anhydrous Silicates. 


Bucbolzite (378)=AlSi. 

■ .Kyajfirte '(375)i:=Al“Si2, (v. KobcII, Bucholz, and Rosales, from St. Go- 
thard.)—Al^Si, (Arfvedson.) 

Silliraanite (377^™ Al“Si^, (Connell.) 

Andalusite (386)=APSi, (Bunsen.)—^APSi^, (KobcII.) Kyanitc, Sil- 
limanitc and AiKlalusitc aro inferred, by Berzelius, to be identical in com- 
jjosition, and to have the formula, Al^Si^. 

Staurotidc (385)=(A1, Fe)^Si, (?BGrz.)— 3AlSi+Fe2V^, (v. Kobell.) 
Bamlitc (522)=Al“Si^, (Erdmann.) 

• Sapphirine (399)=:AlSi-b3MgAl, (v. KobcII.) 

Leucite (338)=xk*Si3+3AlSi3. 

Anhydrous Scolecite (355)z=CaSi-f AlSi. (Labradorite ?) 

Nepbelinc (347)=:=<k, Na)3Si+2AlSi, (Scheercr.)—(K, Nay*Si + 3Al 
Si, (Bromeis.) 

Feldspar (348)=:RSi-f BSP, or KSi+AlSi’, ^Abich.) 
Ryacolite(351)^(Na,k)Si+AJSi, (Abich :) the formula is the same as 
• for Labradorite. • ‘ . 


Albite (352)=B§i+ftSi»^ or (%kjSi4-A19i’, (Abicli.) 
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Andesin {353):=:R3Si»-f 3RSi2, (Abich.) 

Anorihitc (354):=H3Si+3RSi, or (Ca, Mg, K, Na)3Si-|-3(Al, 
(Abich.) - 

Labradorilc (355)==:l^i'-j-RSi, or {Na,jCa)Si+AlSi, (Abich.) 

OligocjAso (355)”*NaSi'f AlSi^, (Abich.) 

Couzeraiiite (356)=(Ca, Mg, K, Na)Si+2AlSi; (Labradorite ?) * 

Spoduincne (360)=(Na, Ia)^Si'^+4AlSi2, (Berzelius.) 

Petalite (360)=:(Na, Li)3Si*+4AlSiS (Berz.) - 

Latrobite (356)==:(Ca, Mn, Mg,‘K)®Si+4AlSi, (Ramm.) 

Ampliodclitc (356)^(Ca, Mg, Fc)®Si-f 3AlSi, (Nordenskiold.) 

Oo\ilemtd (crystallized) (359)=2(Oa, Mg)^Sid'Al, Fe)^Si. According 
to Frankenheim, 2R^Al“-h3R®Si-, or R-'(Si, Al)^. 

Humboldtilite {359)-^3R“Si+AlSi. According to Frankenheim,R®Al^ 
-t-5R*^Si“, or R^(!Si, Al)-, the same as for Gchlcnite. 

Suussurito (31.'))r^(Ca, Mg, Fc, Na)^Si-l-2Aiyi, (Boulanger.) 

Scapolitc—Mcionito (357) -ji Ca=‘ Si -f 2AlSi; (Ekebergite)—(Ca,Na)®SP 
+2AlSi. Other scapolites (Ca, Na)2Sid-2AISi,(Ersby,)—(Ca, Na)®Si2 
4'lAlSi, (Petteby,)—Ca'Si+sAlSi, (Tuiiabcrg and Krsby.) 

Common Mica (320)—KSi'|-4(Al, Fe)Si, (H. Rose,)—a chrome mica 
from /illerthal, (FuchsiJe,) containing 4 per cent, of oxyd of chrome’, af- 
ford.s nearly the formula RSi + 3AlSi, (Kamm.) 

Hexagonal Mica (322)_;(K, Mg, Fe)^Si-}-(Ali F.e)Si, (II. Rose.)' 

Rhombic Mica (from Henderson, N. Y.) (322)=3R®Si4-2RSi, (Meit- 
zendurf;) or, including the fluorine, the same, with KFl, (Ramm.) 

Ccpidomelaue (322)=;(Fe, K)^Si-b3(Al, Fc)Si. 

Tathiu Mica (323)r=(K, Li, Na)Fl+(Al,Mn)Si2, (H; Rose.) ■ ^ 

Margarile (320.) 


Finite (304)=^(K, Mg, Fe)Si f AlSi. 


Jdocraso (381) 
Garnet (382) 


^ =:R^SiH-RSi. The principal varieties of garnet have 
^thc formulas R^Si-f^AlfSi, R^Si+FeSi,Ca3Si+RSi. 


I Mn^SipRSi; and these are mixed in various pitopor- 
J tiODS. 


Pyrope (384.) 


Epidote (379)=:{Ca, iV.)"Sip2(Al, Fc, Mn)Si.^ Gerhardt gives, the 
following formulas for the three varieties included under this species ; for 

zohUe (]ime epidote) 2Ca®Sip5(Al, Fe)Si ;''for common epidote (lifne and 
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iron epidote) Ca^Si+4(Al,Fe)Si,(Vauq. Anal.;) for magnesian epulotc, Ca"* 
Si-!r3(Al, Mn,Fe)Si (Cordier’s Anal.) 

Weiasile {535)=(Mg, Fe, Mn, K, Na)3Si2 4-2AlSP. 

Tourmaline (389.) ^ A general formula, not yet arrived at. 
Iolite(406)-=3(lVIg; Fe)3Si2-f 8AlSi, (v. Kobell)—(Mg, Fe, Mn)*Si {- 
A1S12. (Gerhardt,)~-2(Mg, Fe)\^i2+6AlSi, (Sch.itz.) . 

Axinite (407)=^[(Ca, Mg)®Si+2(AI,Fe,'Mn)Si] + BSi, according to 
which it consists of 2 atoms of epidote /and 1 atom of silicate of boron, 

(Rainm.) More probably, (Ca Mg)®(Si, B).2+2(A1, Fe, Mn)(Si, il.) 

Sodalite (338)=NaCI+WSi^SAlSi, (v. Kobcll.) 

No8cau(339)=(Na, Ca)^(Si, S)^'f3Al(Si, S) (?) (Varrentrapp.), 

Hauyne (339)"(Na, Ca)^(Si, sj24-2Al(Si, JS) (Varrentrapp.)—C'a=*SF 

f 3AlSi+2kS, (v. Kobcll)—3(Na, Ca)S^-Ca"Si24-4Aisi, (Uaram.) 


Family 5. Glucina. 

Aenacite (394)=;Re3Si, (Awdejew.) 

Euclasc (393)=BeSi+2AlSi—Later by Awdejew 2Be=*yi-l-Ai^Si. 
Beryl (391)=Bc Si'+2Al,*Si^ :—more probable, Bc^Si-+Al.Si“, 
(Raram.) 

Chryaobcryl (394)=Al*Si-l-2BeAl'‘.—Later, BcAl, (Awdejew.) 
Lcucophaiie (23.f»)=NaFl+Oa®Si^-f Bc^^, (Awdejew.) 

Helvin (385)—VlnMn4-3(Mn, Be, Fe)“Si, (Uamm., from Clnicliidti 

analysis. 

■ . Family G. Zirconia. 

Zircon (417)=ZrSi. 

Eudialyte (4l6)=G(Ca, Na)Si-f Zr, Fe,Mn)2Si‘'*, (Ramip., from Stro- 
meyer’s Anal.) 

(Erstedite (432)—two thirds titanic acid and zirconia, and ono third 
<Ca.Mg,Fe)'Si2-|-9». 

Wohlerite (433)=Zr5Ta4-5(NaSi4-WSi,) (Schcorer.) 

Family 7. Thorja. 

Thorite (430):=Th“Si4-3H, (? Berz.) 

Family 8. Yttrium. 


Xenotimc (260)=z:'S3p\ 

Gadolinite (431)=Y'3Si or ^Y, Ce.E^Si, (Berlin:) (Fe,(hO”.Si+4Y*Si, 
(Berz.) The yttria in Gadolinite, and* other species containing this earth, 
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hjis been found by Mosander to be a compound ol yttria with oxyds oi the 
two new metals Erbium and Terbium. 

I 

Fer»usoriito (435) = (Y, Ce)‘'Ta. 

Polyuiijriiite (433,) 'Formula undeterntined. 

Yuro-columbite (455)—Dark brown=:(Y, Ca)^Ta ; the black=(Y, Ca, 

Fe)"(Ta, W ;) the yellow^ V^Ta, IT.) 

Kuxenitc (43G.) 

Family 9. Cerium. 

Flucerine (258) —CeFl+CeFP. 

Basic Flucerine (259)—CeFH + 3CeH, (Berz.) 

Carbonate of Cerium (250) —Ce“C-f 3H, (Kamm.) 

Cerite (428)=Ce^Si4-3H, (Berz.;) oxyd of lanthanum is here inclu¬ 
ded with the cerium, (Mosander.) 

Titaniforons Ceritc (432.) 

Vttro-cerite (250) a neutral fluatc of lime, cerium and yttrium. 

Allaiiitc (420)r=(Fo+Ce)’Si+(Ca-> f 2Al)Si, (Berz,)—3K=’Si+2Rai, 
(Scheerer,) which is also ScKeercr’s general formula for Orthitc. The 
oxyd of Lanthanum is here included with the oxyd of cerium. 

Orthite (429)—3(Ce, Y, Fc, Mn)®Si-f-2(Al, Fc)Si, (Scheerer.) 

Pyrortliile (430) —Cc^Si-f 3AtSi, with tersilicates of the oxyds of ce¬ 
rium, yttrium, iron, and manganese, (Berz.) ’ ^ 

Pyrochlore (434)—NaFl+(Ca, Th, Ce)^Ta, (Wohler,)—NaFl-F‘2Ca* 
Ta^, (G.Uose) According to A..A. Hayes of Roxbury, Pyrochlore is a 
columbate and tiianato of lime, and some light-colored crystals of inicro- 
lite, a nearly pure columbate of lime. 

Monazitc (124)=R3P, (Berz.) • 

A’^schynit^ (432.) ' ■ . 


CLASS V. MBVrALS AND METALLIC ORES. 

ORDEK 1. ME'IWLS NOT OXYDIXABLE AT THE ORinNARY 

IIATURE. 

« Family 1. Platinum. 

Native Platina (458.) 

Family 2^ Iridium. « 

Iridosminc (459)=IrOs; a2d, IrOs^—lanother, IrOs,' 
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Irite (456) = FeIr''+Fe6s+3FcCr, (Berz.) (Ir. Os, Fc) (Ir, Os, Cr) 
; ^amm.) 

Family 3. Palladium. . 

Native Palladium (459^) * • 

Family 4. ' Gold. 

Native Gold (4G0.*) 

Aiiro-telluritc (466)=:Ag3’e-f-3PbTe+3Au=''’I’e=> (? Rainm.) 

(Iraphic 'J'ollurium (dOfi) - Ag Te+SAu Te^ (Berz.) I.ater, AgTe { 
3AuTc', (Ramm.) 

Family 5. Silveu. 

1 . Native. 

Native Silver (4G1.) 

2. Combined with Sulphur or other Metals. 

Vitreous Silver (488)=Ag. 

Flexible Silver Ore (491.) 

Stembergite (490)=Ag-|-2Fe, (Ramm.) 

I I 

Stroraeyente (488)=Cu -{-Ag. 

Polybasite (489)=(&b, As)9(Ag, Cu.) 

Brittle Silver Ore (l89)=Ag''Sl), (Rose’s Anal.) 

I 111 

Miargyritc (50G)=AgSb. 

Dark Red Silver Ore (.'j06)=:Ag'Sb. 

Light Red Silver Ore (507)=Ag*As. 

Antimonial Silver (467)+Ag^Sb-*-anothcrAg*Sb. 

Xanthokon (491.) • 

Antimonial Sulphurct of Silver (490)=(Ag''^b-l-2Pb^Sb)-f-(Ag^Sb-f 

I UL . I III I I III I * I III I 

pPbSb), (Wohler.) (PbSb+Pb)+(2PbSb-}-3Pb)+(2AjgSbd-3Ag,) 
(Berz.) It is a doubtful compound. 

Fucairite (487)=Cu^Se-|-AgSe, (Berz.) 

SeJjBpsilver (487)=AgSe. * 

Telluric Silver (488)=AgT'e. 

3. Combined with Chlorine^ Bromine or Iodine. 

Horn Silver (299)=^gCl. 

Bromic Silver (300.) 

Iodic Silver (300)=Agl. 
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4. Combined with Oxygen Acids. 
Carbonate of Silver (298)=:AgC. 


ORDER II. METALS, OXYDIZABLE AT THE ORDINARY TEMPERA- 
TURK, Bli'l’ NOl ACIDTFIABLE WITH OXYGEN. 

FaujiJy 1. Mercuiiy. 

Native Mercury (102.) 

Native Amalgam (403) —AgHy®—another AgHy^. 

Arquerite (463) —Ag®TIy. (Domeyko.) 

Solcnid of Mercury (502)" II) Sc -|-4Hy S, or IIy(S, Se,) (Hamm.) 
Hionite (502)r7T2/n2Sc®-|-llySc (?) (Berz.) 

Cinnabar (507)=:Hy. 

Horn Quicksilver (300)^HyCl. 

Iodic Mercury (300.) 

Family 2. IiKad. 

I. iSahve. 

Native Lead (403.) 


2. Comhined with Sulphur or other Metals, 

Galena (4*JG)—Pb. 

Claustbalite (497)z-rbSe. 

Cobaliic Load Cre (497.) 

Tcllurid of Load (499) —PbTc. 

I 'oiiated Tellurium (4y9)=Pb'’Sb+Pb'’AuTe'‘, (Berz.) 

Selcnid of Lead and Copper {498) = PbSe + CuSo. 

Sclenid of Copper and Lead (498)c:^2PbSe-f CuSe. Another, 4PbSe 
-| CiiSi!, (sec p. 498, at bottom.) Frankenheim writes thegenerid formula 
for the selenids of lead and copper, (Pbf Cu)Se. 

Sclenid of Mercury and Lead (499.) * r 

Selcnid of Load and Cobalt (498)=CoSe2-)-6PbSe, (Mech. mixture ?) 


3. Combined tyith Oxygen. 
Minium {285)=PbPb, (Berz.) 

Plumbic Ochre (285)^ Pb. 

4 

Superoxyd of Lead, (Schwerblelerz) (286)=Pb. 


4. Combined with Chlorine, 
Cotunnite (275)=r;PbCl. ‘ y- 

Cerasite (275)=PbCH-2Pb. A)- ' 
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5. Combined with Oxygen Acids. 

^nglesite (277)=l*bS. 

Cupreous Anglcsite (284)=PbS + CuH. 

Caledonite (284)=CuG-f-^PbC+3PbS, ^v. Kobell.) 

Dioxylite (27r))=PbS + PbC. 

Leadhillite (276) = PbSH-3PbC. 

White Lead Oro (274)=i”** L 
Corneous Load (27r()-.=PbCI-|-PbC, ‘(l^erz.) 

TwZ \ =Pl.Cl + 3Pb3(P= As.) (W.'.hler.) 

.Iludyphanc (278) _;PI)Cl4-3{Pb, Ca)-* (P, As,) (Kcrsteii.) 

Nussieritc (279).:i:Pl>Cl + r>(Pb, Ca, Fo ?)* (P, As.) 

Chromate of Lead (282) —PbCr. 

Melanochroitc (‘283);^;Pb *Cr-. 

Vauqiielinitc (283)=rCu^Cr34-2Pb^Cr=^. 

Selenatc of Lead (280.) 

Tungstate of Lead (282)—PbAV. 

Molybdate of Loud (2S0):;:;:PbMo. A basic MolybdiUc of Lead from 
Paramd-Rico, S. A., according to BoussingauIt=Pb^Mo. 

Vanadinite (281)=PbClPb^4-Pb® V^, (variety from Zimapaii; Berz.) 

Plumbo-resinite (285)=Pb A1^+6H—^perhaps Pb^P’+OAJH^ (Da- 
motir.) 

Family 8. Coppeh. 


1. Native. 


Native Copper (464.) 


2. Combined with Sulphur or other Metals. , 

Vijreous Copper Ore {486)=r:Cu. 

Bttilb Copper (dSSj-jpCu. 

Variegated Copper Ore (480)=tu^Fe,(Berz.; specimens from Ross 
Island, Siberia, &c.) According to Plattner, the formula for tho crystallized 
, giving the theoretical composition, Copper 55*74, iron 15 93, 
ahd sMphur 28*33; a variety from Eisleben gives tu^Fe ; another from 

Sangerhausen, tu‘'Fe2 . another from Siberia, 6u-Fe. Bodemann gives 
the last as the formula for the ore from Bristol, Ct. 

Copper Pyrite^ (491)—Cu^e, (1 at analysis, sec Dose, of Species ;) 

<I;u^#e,.pd au4y8w (^W^^inalyses.) 
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Bournonite (484)—tu^Sb-h2Pb'‘Sb. 

Teimantito (485)=(Fe, As4-2CipAs. (du, Fe)^A8, (Fr,ank- 
cnlieiui,) which is analogous to that of Gray Copper Ore, given below. 

. ■ 1 I III '' 

Antiiuonial Copper (487)zL:Cu-f-Sb. 

Gray Copper Ore (ISU) (Fahlerz)—(Fc, Zn)l(feb, As)+2Cu*(i&b, As,) 

- • ' ' ' "I I . I . 

(H. Bose.) The Silver fahlerz has the Wrinula (Fe, Zii)*Sb-f-2(Cu,Ag)* 
Sb, (H. Rose :) according to Frankciiheim, who makes Cu and Ffc iso- 

III! Ml m 

morphous, the iormula is (Cu, Ag, Fc, Zn)’(Sb, As*) 

Solenid of Copper (487) —Cu^Se,.(Berz.) 


3. Cornhincd with Oxygen. 

Red Copper Ore (120)~Cii. 

Black Copper (12(3).—Cu. 

4. ('omhined with Chlorine. 

Atacamitc (293)—CuCH-3Cu+3H, (Klaproth and Davy; or 6H, ac¬ 
cording to Berthicr’s analysis.) 

5. Combined with Oxygen Acids. 

Blue Vitriol (226)nCii8+5H. Berthier has analyzed an ore from 
Mexico, giving the formula Cu’S-j-dJl, which is near Brochantite. 
Brochantitc (295)':=Cu^Srh3H, (Magnus’s analysis.) 

Green Malachite (28G) = Cu-C-l-H. 

Myssorin (■287)^Cu2C. 

Azurite (Blue ATalachite) (286)=;2CuC4-CuH, (Berz.) 

Aurichalcite (287)—2 (Cu, Zn) C+3 (Cu, Zn)H, or, 2 (Cu, Zn) ..^C -j- 
(Cu, Zn)H*,‘(Boltger’s analysis.) 

Idbcthenite (292) — Cu*P+2H, (Berz.) Cu‘‘P+Hj (G. Sose, who 
makes Libcthcnitc and Olivenitc isomorphous.) , 

Kuhn’s Phosphate of Copper (292)=Cu«P-|-3H. 

Thrombolitc (532) = Cu3ip2 4.6H (?^). ■ 

Pfteudomalachite (291)-Cu®P-f 5H, (Berz.) 

Olivenite (292)=::Cu‘'(As, P)+H, (G. Rose.) 

Apbanesito (290.) * 

Euchroitc (289)^Cu'> As+8H, (Derz.) Cu* As+7H, (v. Kobell.) 
Erinite (290)=Cu*As-f-2H. ' * 

Liroconite (291)=:Cu’“As+30^(?) (Cheneyix’s aniilyws.) - 
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Copper Miea (293 )^Cu»As+ 12H. 

Oondurritc (294)=Cu»As+4H, (v. Kobell.) 

Copper Froth (294)=Cn» As+ lOH, with CaC. 

Volborthite, Vanadate of Copper (295.) , 

DloptasS (289)-Cu“Si^ + 3Hj (Hess’s analysis.) 

Chrysobolla (288)=Cii»,Si“ + GH, (v. Kobell; from Siberia; also from 
Somerville, N.J.) * 

Family 9. tJjiANiUM. 

1 . ‘Combined with Oxi/s(cny or Metallic. Acids. 

Pitchbleiifle (439) = U. From Joachimstahl, U U, (Hamm.) 
Uranotantalile (438.) 

2. Combined vyith UnmclalUc Oxygen Acids, 

Johannite (227.) 

Uranite (297)=Ca3r'+2U®P+24H. 

Chalcolite (297)=Cu’IM-2U^'P+21H. 

Uranic Ochre (296.) 

Family 10. Nickel. 


1. Combined with IditlphuTf or with other Metals, 

Capillary Pyi tes (471)=Ni. 

Sulphuret oi Iron and Nickel (Fisennickelkics) (^72) == Isli + 2Fe, 
(Schecrer.) 

Copper Nickel (470):r:NiA3, or Ni(As, Sb.) 

White Nickel (470)^NiAs2, or (Ni' Co, FojAs^. 

Placodine (471):=:Ni4 As, (Plattncr.) • 

Nickel Glance (471)-7=NiS^-hNiAs2, (Berz.) Ni(As, S)^, (Frank.) 
Antiinonial Nickel (469)_-NiSb. 

• Nickel Stibine (469)*=rNiS24-Ni(Sb, As)^. 

Bismuth Nickel (472)=Bi+i, .(v. Kobell)—lili]^i+eliflii^i, (Ramm.) 

2. Combined vnth Oxygen Acids. 

Nickel Green (296) ™Ni* As-f- 8H, (Kersten, who makes it isomorphous 
with Viviauite.) . ’ • 

Family Jll. Cobalt. 


. 1* Combined with Sulphur^or Arsenic. 

Cobalt Pyrites (474 )=<!Jo; more pro6^^ble CoCo, (Frankenheim.) 
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Cobaltine (473)=:CoS2-|-CoA82, {Berz.; Stromcyor*s analysis.) 
Smaltine (472)=:CoAs2 ;^or (Co, Fe, Ni) A«^ ; anolbcr from Skuttcrud 
=CoAs3. 

. 2. Gt'mbined with A6ids» 

I 

Cobalt Vitriol (227)=Co3S+8H, (Ben,., from Kopp’s Anal.) • 

Cobalt Bloom (273)=Co®A8-J~8H,(Kerstcn, who makes it isomorphous 
with Vivianile and Nickel Green.) 

Roselite (273 ; also, sec Addenila.) 

ATsenite of Cobalt (274.) 

Family 12. Ikon. 

1 . Native or Alloyed. 

Native Iron (457.) 

Me\eoric Iron (457.) 


2. Combined with Sul^jhur or Arsenic. 


i -Fe. 


Iron Pyrites (478) 

White Iron Pyrites (477) 

I II I III 

Magnetic Pyrites (476)=Fe*’Fc, or FeTe. Schaflgotsch makes the 

I III I III 

following different compounds : 1, FeFe, (from Bareges;) 2, FeTe, (com- 

I 111 


mon variety ;) 3, Fc“Fc, from Bodonmais. Frankenhcim considers mag¬ 
netic pyrites, capillary pyrites and Greenockite isomorphous, and hence 


gives the formula Fo, the varieties arising from mixture with common 
pyrites. 

Mispickel (475j=:Fc(S“, As^), or (Fe, Co) (S^, As^), (Ramm.) 
Leucopyrito ( 474 )=:FeA 32 , (from 'Fossum.) (Fc, Ni, Co)As2, (from 

Schladming.)'' ' 

3. Combined toith Oxygen. 


Magnetic Iron Ore (452)=FeFe. • 

Specular Iron (450)=Fe. 

Brown Iron Ore (449)=Fe2H3. c 
Gddlite (450)=FeH. 

Franklinite (453)=(]Vfn, Fe, Zn) (Fe, Mn.) 

• a 

4. Combined with the insoluble ^Metallic .Act'd;. 


llmonito (454)=Fe+6FoTi,(v.kobell.) The Arendaliltaoic iroit (Hys- 
.tatite) J^c-f FeTi; Egersund TiUmic iron (MeuaccanitoJsziPe-f 3FeTi; 
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Ascliaffcnburg=:3Fe+t’'el'i; fronv Gastein, (Kibdclophane) ~ Fc^Ti^ ; 

(v.^Cobell;) From Uddewalla=:FeTi+2Fo, (Plantamour.) 

Warwiickite (455.) 

Chromic iron (445)—FeCr, or (Fe, Mg)J[Cr, Al.) 

Wolfram (439)=(Fe, Mn)W. 'i’hc following compounds are given by 
SchafFgptsch : from Monte Video and Ehrenfriedersdorf, MnAV 4-4FeW ; 
from Chanteloupe - and Cumberland, MnW + SFcVV ; from ZinHwald, 3 
MnWH-2FoW. 

Columbitc (436) (Bodenmais, Haddam, &c.) Fe^Ta^ + Mn*Ta^, 
(Berz.) . 

ForrotantaIite(438.) (Kimito Tantalitc)=FoTa-l-MaTa; Finbo Tanla- 
lito = (Fo, Mn) (Ta, Su ;) Broddbo Tanialite = (Fe, Mn) (Ta, Sn, W.) 
The general formula may bo (Fe^ Mn) (Ta, Sn, W,) 

* 5. Combined with Silica. 

Yenite (.448)=3(Ca, Fc)‘Si-f*2FeSij, (Ramm.) , 

Iron-chrysolite=F e^Si. 

Knebclito (527) - Fc^ Si+Mn^’Si. 

Hisingerite (446)=FelSi-i-FeSi-f 6H. (FromRiddarhyttan; Ilisinger.) 
Nontronite (303)=FeBi“+6H, (?) 

Pinguite (3r l:)=;(ro, Al, Fe®)Si®+CH, (Berz.) 

Anthosiderite (446)=FcSi^-|-H. 

Sidcroschisolito (447)=Fe''Si"l-2H, (v. Kobell,) Fe'^Si-f-GH, (Berz.) 
Cronstedtite (446)=:(Fc, Mn, Mg)®Si4'FcH^, (v. Kobell.) 

Chloropal (447.) ^ 

Chamoiaite (447)=2Fe®Si+Fe9Al4-12H (?) (Ramm.) 

Ciocidolite (445)=(Na, Mg^^SP+SFe^Si^+xII, (Berz.; Stromeyor’s 
■ analysis.) * 

Pyrosmalite (272)=:[FcCP+FeH«]+[4(Fe3Si2+Mn3Si2.)] 
Wehrlite (449.) • 

Cbloritoid (523)r=:Fe3Si«-h3FeAl=^,(Berz.) (Fe,Mg)Si+Al2Si+9H, 
(BonsdorlF.) ’ 

6 . Combined with Oxygen Atids. 

Copperas (224)=FeS-t'6H, (or 7H.) The vitriol ochre of Fahlun= 
Fe2S+6^-(fi«»z.) 

Botryo^n (?27)=Fe»S=+3reS>+36H, (Berz.) 
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Coquimbite (235)=:FeS?+9H’. 

Yellow Copperas (225)=;Fe^S*-fl8H. f 

Potash Copperas (226)=:4FeS-j-kS+9H- . ' 

Soda Copperas (336)z=4F%S+NaS+9H. 

Fibro-ferritc (226)=zro2S® + 18H, (Prideaux.) / 

Voltaite (533)i=3HS-l-2RS®-t-12H, in which R=Fe, K, Na,',andR= 
re,.Al# (Rammelsberg, from Abich’s analysis of .artificial Voltaite.) 
Spathic iron (251)=Fo'C. 

Mesitine Spar (353)=;MgC^FeC. 

Oligon Spar (253)=2MnC+3FeC, 

Vivianito (270)=Fe®P+8H, (6H,*in some?) 

Anglarite {271)=Fe^P+4H, (Berthier.) 

Beraunite (522.) 

Triphyline (269)=(Fc, Mn, Li)^P. 

Green Iron Ore (271)=2Fe2p4-5H. 

Delvauxene (524)=:Fe2P+24H, (Ramm.) 

Cacoxenc (293)=(Fc, A1)^P^+20H, (v. Kobell.) Isomorphoua with 
WaVollite.- 
Carphosidcrite (272.) 

Phosphate of Iron and Manganese (267.) 

Cube Ore (2G8)=Fe^As-{-Fe^As?-hl8H. 

Scorodite (269)=Fe^As+2FeAs-l-12H, (Berz.) 

Iron Sinter (268)=:Fc2As+12H :—another (Fe^As24-15H)+(FeS3 
■}-15H.) (Stromeyer^s analysis.) 

Oxalate of Iron"(230)=2FeC4-3H. 

( 

Family 13. Manganese. 

1- Combined with Sulphur or Arsenic. 

I ' 

Manganblende (503)=Mn; 

Arscnid of Manganese (474]=:MnA8. ^ 

V o 2. Combined with Oxygen. . 

* * ’ t 

Pyrolusite (442)=Mn. * 

Earthy Cobalt(443)=(Co, Cu) Mn^Camsdorf, near Saalfield, 
(Ramm). 

Braunite, (440)=Mn. .V**';/ 

.... , 4 ‘ * ‘V 

Hausraannite (440)=MnMn. ^ 
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Manganite (44t)=]Y[nH. 

JVad (444)=]VInH4-2FeH,witbspnie,.BaMnH-H, (som« vMieties, ac- 
cording lp Berzelius;) Mn-j-H,'CGroroiIiie.) 

Psilomeiane (441)=RMn2 +H,- (Ramm.'^ 

y^acite (444)=MnH + 2Mn (?)—probably a mechanical piixturc, 

(Bpp.y\\ 

Nevs^kirkite (444.) ’ 

Cupreous Manganese (441) —CuMn^+6MnH®, (Bcrz.) Cu]iiii[nH”-f- 
(v. Kobell.) RMn^-fSH, (Ramni.; similar to Psilomolaue.) 

3: Combined with Titanic Acid. 

Greenovitc (423.) 

4 

4. Combined with Silica. 

Manganese Spar (362) = Mn^Si^. 

Ileteroclin (443.) 

Troostite (363)-Fe3Si2 + 3Mn3Si. 

Bustamite (363)=Ca^ Si^+2Mn® Si^. 

Hydrous silicate of Manganese~BIack Manganese fxonr Klapperud^ 

according to Klaproth’s analysis, Mn^Si+SH, (Berz.) 

Hefvin—see under Glucina. 

■ 

♦ 

5. Combined with Soluble Acids. 

Triplitc (266)=Fe^P+Mn^P. 

H'eterozite (267)=2iVp2 4. Mn^iP^+5H. 

Huraulite (267)=:3MnT^-|-j'e*P^ + 30H» (Dufrenoy’s And.) ■ 
DiaUogite (253)=MnC. 

Family 14. Zinc. . 

1 . Combined with Sulphur tk Oxygen. 

Blende .(503)=Zn ; Marmatito=i’c+35in. 

Veltzite (504)=4Zn4-Zn. • 

Red Zinc Ore (426)=Zn. 

2 . Combined witji Acids* • 

% 

W>ite Vitriol (326)=ZnS-f 7H. . 

Calamine (26^^ ^C.. 

Zinc Blb^ (264)=(ZnC-^Il)+2ZnH, (Smithson’s Anal.) 
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( 

Willemite (365)=/n®Si sihcate from Mancmo gives the fororalt^ 

/nSi >' ^ 

Electric Calamine (^65)=aZn®SiHr3H, (Berz 
Hopcite (266 ) 

' ramily 15 Cadmium 
Greenockite (505)=Cd 

Family 16 

1 Native 

Native Bumuth (463 ) 

2 C omhmcd tb'lth Sulphur, or n ith other Metals 

s 

Sulphiirot of Bismuth, or Bismuth Ghnce (500)=:Bi, (Kamm ) 

Aciculir Bi-smuth ('iOl) — Cu'’Bi+3Pb®Bi, (Bimm) 

Tur uljmite ZBi- Te^, (R tmrti) 

Cupicous Bismuth (501) -CuBi, (Berz ) 

3 Comhined xoith Oxygen, or Oxygen Acid’t, , 

t 

Bismutite (362)—Bismuth Ochre =:Bi, (Ramm) 

Bismuth Blende {2b3)^3Bi^‘5p-}-BPP, (Ramm.) Bi^Si®, ^th some 
FeP and FeFl®, (Frankenhum) ' 


ORDER III A( IDIIIABLL METALS. 

• family 17 Tin 

Tm Pyrites (483)=(Fe, Zn)2&n+l!/u^Sn, or 
Tin Ore (427)=Sn 


Family 18 Titanium 


Anatase (423 ) 

Rutile (420)=Ti 

Sphene (121)=CaTi3+2CaSi, (v Kobell) 


Rom. 

(424) 


I 


Poiovskite (424) 


Ca^Si-f Ti®Si, late by H 


Family 10 MoLyEDENDlr ^ 

Molybdemte (500)=sMo. , \ 

Molyhdic Ochre (528)=Mo ^ 
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Family 20. Tpn&sicv 

JTimgMic Acid (261)=W. '* • 

Tirtjp^tale of Lime (260) ^CaW. ' 

Family 21. Chromium. * 

Chromic Ochre=(AI, Cr, Fe)Si^*, (?—Uamm) 

Family 22. Tlllurium. 

Native Tellurium (4G5) 

* Family 23 Antimonv 

1 . Native. • 

Native Anlimony (466 ) 

' • 2 Combined with Sulphur or Arsenic. 

Ill 

Gray Antimony (^l)=rSb. 

Berthienie (492) —J'e-'Sb^, (from Chazelle^,) Fe®Sb*, (from Maitou- 
rot,) i’eSb, (fiom AngUr and Braunsdorf, Berthier ) 

Geocronite (493)zrPb5(6b, As,) or better *^6(86, As)H 4Pb, (Svan- 

KiIbrickcnite(I93)“Pb*Sb, or PbSb+SPb. 

ZmkenUo(i id)—i^bSb 

Plagioniie (4gi) = Pb Sb\ or 3PbSb f Pb, (H Rose.) 

Jamcsonile (494)=-Pb'^b=>, oi 2PbSb4 Pb, (H. Rose ) 

Feather Ore (495)^Pb=Sb, or i>bSb+Pb, (H Rose ) 

Boalangerite (495)=Pb ^b, or PbSb+2Pb. , 

Kobeflite (495)=re»Sb2+Pb»fc, (Setterburg’s analysis) 

ATsteical Antimony, (495)=SbAs^, or SbAs^, (Ramm) 

3 Combined with Oxygen. 

White Antimony {261)=Sb. • 

AntimOBQus Acid (262)=Sb. 

Antimoriic Acid (2G2)—Sb. 

Antimony 0cly;63=Sb+3cH. 

^ 4 , (Sotnbined imtH Sulphur an^Oxygen 
Red ADtiixE0af^(605) 

73 
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5 Cpnib^ft^d mth Bases 

Romciiie (Antimonato of Lime) (3G2}=Ca^Sb3 

Family 24 Arsenii 
N ative Arsenic (IC^ ) ' 

Arsenc^ue Acid, (214)=A6 

III 

Realgar (508)=A8 

Kl 

Orpiment (509)=A&. 


CLASS VI. SULPHUR 
Native Sulplmi (510) 


CLASS VJI. REiSINS AND COALS 

Amber (51^ ) 

Settling stones Uesm C2n-*{^) Johnston 
Middletonite (513)=C““n'*+H**0, Johnston 
Fossil Copal (51J) = C«H«0 
Scheerentc (51S)=i:CU‘* 

Hartile (514):^CW*-^Fichtchte = C'H«—Konlite=(>aH2 

Ixolyte (514 ) 

Hatchetine (514 ) 

‘Oxocente (j15)=.CH-* 

Mineral Caou^houc (515.) Equal number of atoms of Carbon and 
Hydrogen 

Reunite (616)=:=C>^H”0 
GuyaquUhte {516)=C*H'*0\ Johnston 
Bitumen (516 ) 

Idrialm (5l7)=C3H®. 

Bituminous Coal^518«) * 

AAtbracite (519-) 

GrijSute (519) 



EXPLANATORY REMARKS* ON CHEMICAL FORMULAS. 


The mode of deducing chemicol formulas may b6 illustrated by two or 
three examples, taken Irora Rammelsbero 

1 We have an analysis of Rtd Silver Ore as follows 

Silver 58 9*19, antimony 23 8415, and sulphur 16 609 per cent 

It IS dcsirgd to ascertain the relative numbei of atoms of (ach tlemrnt m 
the com[H)tindj DiMnh the p'r crrtfas'e of each element by the atnrmc weight 
of the *iame as, 58,9 U) by 1351'61, the atornu weight of silver, (taken 
from tables to be found m tieatfsrs on Chemistry ) This process gives 
the relition, 

0013 0038 0082, 


and dividing each by the smallest, to suuplity it, it becomes 

1} 1 3, or, doubling e u h, 3 2 G, 

which is therefore the nuiiiber of atoms of each, silver, antimony, and sul¬ 
phur. The ioiinuU 3Ag+2&b f 6S, or Ag®bb®S«^, expresses llus relation 
2 An analysis of Feldspar gives in 100 pirfs, 


Silica 61 20, alumina 18 10, potash 16 95 


Fiom labh s given in works on Chomisrrj,* w( find that 


6120 » f silica contiins 33 30 of oxygen, 
J8 40 o( alumina “ 8.09 “ 

16 95 ol potash “ 2 87 


I 


or dividing Pdch 
Uie soidUcst 




12 

3 

1 


Now, each atom o( '^‘ilica contiiiis 3 atoms of oxygep, there are therefore 
in the above, 4 atoms of silu^, and lor a similai icason, I atom of alumina 
and 1 ol potash 

The next step is to deteimine how these constituent^are combined , 
how much of tin silica with the potash, and how rageh with the alumina 
This lequnes cxptiience Reluencc must be had to the possibility or 
probability ol ccrtiin compounds, which Chemistry alone can teach but 
w e ra ly gciier illy lie guided by the principle, tliat the number of atoms of 
oxygen ID each acid and base is sopie simple multiple, the one of the other 
If in the above tompound, 1 of sihci bo imittd with 1 of polish,the ratio 
alluded to IS 1 to 3, and if the alumina be combined with the remaining 
3 atoms of silica, the same ratio holds This is their true mode of combi- 


* Etpccidlly the ddmimhlc tables of BfRZFLU 8, append^ to his Thioric des piopoi 
Itons Cnimiqiie^, <J*c,8vo pp 476 Pons, 1R15 Very vainihlc txblrs »n also given i 
the rcic il woik on Cheimcai Analysis, by Barroswill and Sobnio (Appendue a toua Ua 
TiOiUa d Analyne chufBque \eiurtt det ob^ettatwnB p-nSliCes depma dtx ans aut I*Ana • 
It/te ^valiiativa at qupnttta/wei pai C lUajuawiLr ct A boiiwao Pdiia, ckez Forttn^ 
MaaaoH et Cte« Libraneat Avnlt Hi3, 8\o, pp 547) 
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nation, and is expressed in th^ following formula, in which the dots in* 
dicate the atoihs of oxygen: ‘ ' 

KSi+AlSi^. , ■ • , .‘'- 

The index ^ expresses the number of atoms of silica ; had the 3 been written 

before the AlSi (thus,^AlSi)cit would have meant 3 atonxs of the* com- 

pound AlSk * ■ \ 

3. In the same manner we fin'd that Yenite contains 3 atoms of. lime 
• ' • • • .*. 

(3Ca,) 6 of proloxyd of iron (6Fe,) 2 of peroxyd of iron (2F,) and 4 of 

silica (4Si.) Apportioning the silica to the 8*evcral bases, 1 atom to tho 

3Ca, 2 to the 6Fe, and 1 to the2Fc, it gives'the formula, 

Ca3Si4-2Fo=*Si+Fe2Si, . 

in which the simple ratio between the oxygen of the base and the oxygen 
of the silica is well illustrated. But li|pe and protoxyd of iron are iso- 
mofphous, and are therefore often linked together iti the formula, as one 
may replace the other. Adding them gives 3 atoms of the two, to 3 of 
silica; the.whole formula then becomes 


3(Ca®, Fe®)Si+Fe2Si, or otherwise written, 3(Ca, Fc)®Si4'Fe^Si. 

> ... 

This formula might also be written SR^Si + Fe^Si, R being used-as a 
general expression for the diflereiit isomorphous bases included within the 
brackets. This mode of stating the formula in general terms, is often em¬ 
ployed, and many examples of it occur in the preceding Table. 

4. In tho ^rsl example above, the sulphur is.actually combined both with 
the silver and the antimony, and the mineral is a compound of siilphuret 
of antimony and sulphurct of silver, the former acting the part of an acid. 
The sulphuret of antimony known to act this part in such compound?, con¬ 
tains 3 atoms of sulphur: this leaves 3 atoms of sulphur for the 3 atoms of 
silver. The formula is therefore (using the mark (*) for an atom of sul- 
phur) • . 




PART VIII. 


ROCKS OR MINERAL AGCiREGA^ES. 


Having treated, in the foregoing pages, of the several miileral 
species, it will not be out of place, although unusual in Minera- 
logical treatises, to give a brief account of the various compounds or 
aggregates of these minerals that occur in nature; in other words, 
the Rmks that constitute the solid strata of our globe, which, though 
sometimes composed of a simple mineral, consist, in general, of two 
or more species in intimafe'eombination. 

These rocks are either of igneous or of aqueous origin, or have 
proceetied from the two edvses combined ; that is, they are cither 
the result of fusion by heat, like lavas, or of deposition from water, 
liktf sandstones and many limestones; in which latter case, they aj*e 
called sediuteiitary rocks; or they are sedimentary rocks altered 
and rendered more or less crystalline by the influence of heat sub- 
sfequenj to their deposition. The last two divisions, as well as the 
first and third, pass into one another so imperceptibly, that the line 
of separation cannot always be distinctly drawn. • 

Wo treat first of the crystalline rocks^ including the first and third 
of the above divisions; next, the tincrystalline sedimentary rocks^ 
• or those diat have i»ot been rendered crystalline by beat, 

^ o 1. CRYSTALLINE ROCKS. 

• 

Granite is a-familiar example of the crystalline rocks. It consists 
of the three minerals,, quartz, feldspar, and mica. These minerals 
wpre in fusion together yhen this igneous r<»ck was forming, and 
cryMallizing simultiuidcldsly, produced this crystalline mineral ng 
gregate. In true gyanito they a*re easily.distiiiguished—the quartz 
by Its gla^y.appearance and irregular fracture; the feldspar by its 
distinct cieavs^e, or fiat stiKuce 6f fracture, anfitfenu-opaqiie, white, 
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s * • 

9 

gray, or flesh color; and the.mico by a bright, shining lustre, and 
an easy cleavage into thiii elastic jnmiiiee. ' ■ . 

In many of the rocks of this division, the component minerals 
cannot be distinguished. The combinatipij is so^intimah^j that the 
rock has a uniform hoipogeneous texture without any distinct traces 
of crystallization, puch we mapy^basalts And .hujiuul „ ■ 

Tile usual: characters fpr distinguishing the rocks of this division, 
arc as follows: The absence of rounded grains or pebbles, or frag¬ 
ments of other rocksoften uniform crystal litre toxtuve; or if hot 
crystalline,'often a uniform dissemination of st^all crystals (not 
metallic)'through the roCk; or if-without crystals or crystalline 
texture, by transitions into other rocks that are crystalline, or con¬ 
tain crystals uniformly dissemiHuled ; and in some jnsttknces, by the 
fusibility of the rock before the blowpipe. Invarlablecharacters of 
universal application cannot be laid down ; the abo^re will generally 
be suUicient. • 

r * — • . ^ f • • • 

Mineral aggregates or rocks do. not crystallfee ar present.fiCffegu- 
lar crystalline structure, like the simple mineral species, Each min¬ 
eral in their coftstiuilion, cryslaUizettindependeptiy; and that which 
predominates usually gives sortie appearahceof structure to the-rock. 
Crystals of tlie same mineral foraiing together, usually take a par¬ 
allel position ; that is, lie with similar extremities, or similar cleav¬ 
age plane's,' in the same direction; .and owing to this fact,, the cleav¬ 
age of a rock may correspond with that of one of the minerals which 
constitute it. Feldspar thus gives its own cleavage to granite. In 
the same manner mica, when abundant, gives a rock a micaceous 
structure, or causes it to split into thin laminee. Tire same is true 
of hornblende or angite. Beds of trap or basalt dftgn consist of Ver¬ 
tical columns, which appear as if formed by a simple'crystalfizatipn 
of the basalt. These columns are generally six-sided, but vary from 
three; to eight or nine-sided, and are sometimes six or eight feet 
across and a hundred feet or more in height. The Giant’s Cansp- 
way is a uafed bxajnple. The splitting of the. rock into these coU 
umnar forms is owing to contraction when,cooling from a mdteil 
slate, (for the*'basalt was once in fusion,) anduhe direction the frac¬ 
tures took at the;time, was probably due to the position >fhich‘the 
crystals of one or more of the gonstituent minerals assumed, when 
in .the act of crystallization. These prisms, thdrefore, are not prop¬ 
erly crystals of basalt. In some instances, basalt.hw a clpovage 
parallel with the base of the prism, which is owirtg't^ the cjirySolne 
it contains; this mineral, in siish instances, lying wilh i^ldsfv- 
abl'e plane of the crystal horizontal. * . V 

The cTy^llirie roeks, exclusive of limestones^ arg[,n%tiiral}s^p- 
tribated into three seriM, closely related to ort&'another. ''^IfSSrhe 
granitic series 2. the sj/enitic;ihe tai^ose or magneiian 
series.. The rocks ofthe granitic series consisVof oneor more of the 
minevBls quartz] f0spar, {ot some.pnec’pf the jflpldspar family,>nd 
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mica; rocks of the syenitic series.differ from the granitic in 
conlainfSg'^r'nfifenrfe or jnsteqd of mica; those of the tal- 

cose series contain talcy cktarUe or"ser^cnf/?tc, ^'c., instead of mica. 

We:m^;.reraark, in general, with.regard .to the specific gravity 
of the^tflerent rbck^that it varies necessarily with the proportions 
of the constituent minerals.- The specific gravity of granite and 
gneiss is nearly that of quartz, or 2-4—2-7; or mica slate, between 
feldspar and.mica, or 2*6—of syenitei.2-7—3-0; of hhriiblende 
and hypersthene xock, nearly that of pure hornblende, or 2*9—3*3; 
of trap and.hasalt, nearly the same, or 2*8—3-2, and some ferru¬ 
ginous, varieties still higher ; of porphyry, trachyte, and clinkstone, 
nearly that of feldspar, or 2*3—27 ;■ of granular liinestone and dolom¬ 
ite, 2-6—2;9-; of sandstones, nearly that of qnarfz, and when con¬ 
taining iron sometimes above 3j of clays, 2*-2'8. 


^ . I. .dRANITlC SERIES. 

a. Quarto, Feldspar, and Mica. . , ' 

1. Common Granite. A.coarse or fine crystalline rock, usually 
of’flesh red, gray, or gfayish-white colors ; -also presenting other 
light shades, depending On the proportion and color of tlie constit¬ 
uent minerals. The colors are hot banded, either in the mountain 
mass or in hand specimens, the constituent'minerals quartz, feld¬ 
spar,, and mica being aggregated promiscuously, and not in parallel 
planes or layers. Granite has a tolerably easy cleavage in one direc¬ 
tion, and one less perfect in another, which assists in quarryihg the 
rock. These cleavages correspond with the cleavages of the corttain- 
ed feldspar^bnt ace not distinct in small specimens; ot^er planes of 
fracture or seams occur, which appear to be due to a different cause, 
not yet fully explained. The ingredients of granite vary in their 
proponions, and the rock is described as micaceous, feldspathic, or 
quartzose, according os mica, feldspar, Or quartz is predomina- 
tiilg mineral. It is called P^rphyritic wh^;^tlM feldspar 

. M unif ormly disseCbimU^d in large crystals : they ap pear like wJhite 
oUeh oF a* rectan^dar shape, over a wo^n «diifaceof the 

rOA^' •- —. ' ■ • '/'If.,: ■ '**i' '•I'-' 

,.3^6 fine-gfained rock, of uniform texture, fofnisrtS| best build- 
. 'ihaterial. Th# coarse is opt to be 'erumbjing,, and works 

. Pyrites, when pr^nj, renders tHe.rq%-unfit for 
use, ^ staios dr fii^U the surface; beside loosen- 

^ains and causing thft rock to,fall to pieces^ 


n^,‘*tQTirmft)m^ 5 To]sene} faocnl^d^^epipoto. and pesidfis these it also-contauis 

e hiye^y l;- ioHte, t6^z, spod^enUt'^ccmnidam, urcon,-fiuor, culo spar, heavy 

a^ne, AR^^^^ombite, &e. Also orra of 
cerimPirand tungsten. . 

c’olors pmj^ded, 



IF 


ROfCK^. 


f 

owUigJo the arx^ej:qeBj^,^e. minerals^ esp^iall; 
paraHifr planes, -^cohse^^^ vof iWs, strhcita 
inta coarse slabs, ajotfg'th&Tmi^ of the .iif)ica,t.i^n 
cross frac^^hre or cleavage Sr^awte. . It.is 
stralitied or sirutiform granite. A rock in.terafo^iatff 
ite and gneiss is called 

Gneiss is used for building and flagging. It femore easi 
ried tfiAn granite, reqn>tres.iess tritniiflng-on account, of its 
surface of fracture, and is'iitlle. inferior in beauty; ■ 



ly qiiar- 
amooih 


Its elmractchatie minenla aro garnet and staum^d^ ^i^aline iffoflda abundant; 
also hornblende, kyanite, and graphite. Other aaeiss mui^ls are emerald, epi- 

dote, corundum, Bucholzite, Andalustte, iblitc, idocmse, zircon, helvm,'.er}’oIit€i, floor, 
apatite, strontianite, calc spar, Prehnite, rtilbite, hannotome, chabasite, dstholite, molyb* 
denite, Slc ..— ores'of silver, lead, copper, ^inc, tui, cerium, bismuth, ^intlmooy, nickel, iron. 


Mica Slate. Mica sinte has a gtislening Lustre, usually a dark 
grayish color, and splits-into thin slabs or layers,; Mica is the 
predominating mineral, and may. generally be distinguished’in glis¬ 
tening scales. Tiiere is a gradual transi-tion.frpm gneiss to mica 
slate.'* ' ' , ' ■ ' 

It.is a valuable flagging material. . A fine.compactjqunrtzose va¬ 
riety is used for whetstones^ and a coarser-variety, on account of its 
ihfusibility, for firestones.^ 


Mica slate often itbounds.in garnets, atavmtidc, tourmalines, anthoph;^Uite, b^bl'ende, 
or graphite. It also contal^is Ignite, epidote, zoSsite, scapoUtc, augitc, Wiyl, oorun- 
dum, zircon, axinite, AndaluaUe, Bucholzite, idderase, fluor,'stilbltc, Heulandite, chal^zite, 
blue spar, molybdenite, rutile, sphenc, anataac, tin ore, iron pyrites, spathic iron, ores of 
manganese, iron, lead, zinc, copper,' &.c. . • - 


Argillite. Argillite is usually a slaty rock, of fine texture, with 
a faintly glistening, or earthy surface of fracture. It is called also 
clay-slate.' It presents various shades of color, mostly dark and 
dull; but sometifnes light-grayish, red or purple tints,;ofteh black. 

Common roofing slate is a variety of argillite., Extensive quar¬ 
ries have l)een opened at Bathard, Piscataquies,'Kennebec,-Binkbara, 
and elsewhere in 'Maine. Novaculite. or hone-slate is a'compaet, 
fine-grained, ^r'glUlte or Clay slate, of a grayish or yellowish r^loc/' 
It is used for hones. -' ■ 


Pyritea-is tho most common ihine^ in; argillite. It also contains calc ‘spar, mtin spar, 
edimij ores of iron, lead, eoppef}*frae, and mercury. ^ 

QiuaftZy-Alhite.t and Mica.. 

Albite Granite.- Albite differs from com.hion feldspar in con- 
tainiTlgjSoda instead of pot^. , Albite grimtfes have ^^ally a 
whi^ptw grayish white color, and some of them, seen a few qrards 
off, loofc much like'Jstatunry marble. Feldspar and albite are 
somelinfe g^lated dn . granite, and In this ^se, the latter .may 
usoallv M^IH^jnguished by its white the feld^SP/is 

grayish or flei^red. * " ^ ^ • v ’ 

AlMte.gi*aiul<q.n account of.thel^iti&jit^uns^s a Jessd^rahie 
rock common feldsparV: 
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itaihft the follMntiv Ber;^ tourm^ilie of difleient varieties, 

apaUte, pytDewre, Gc^oBibite, yttro-columbite, uranite'Md other 
iactduute, Alli^te and of eenUm, ores of tin, &c Ills ores 

1, aad OoluOibiiim afo osf iA<M Bee^uent oocarrcnce in albitie than feld> 

^ • ‘ h 


c. Quartz and'Feldspar, or AlHte* 


Th^ mica of granite is sonfetimes whtiting, and the rock oonsists 
only of feldspar and quartz; it is‘then called Gfattuhte or Lepty- 
niVe, or feldspathit granite. Chanulite is properly a granular 
conipoufld of triese two mineral. 

When tho feldspar very much predominates over the quartz, the 
rock IS quarried for the manufacture of porcelain. On decompo¬ 
sition It produces the clay called kaolin, which is the principal ma¬ 
terial in this manufacture. 

Graphic Granite. Graphic granite is a feldspar rock, showing 
wheit broken in certain directions, points and dngutar figures of 
quaJiU, looking like oriental alphabetic characters. 


d. Mica and Quartz. 


AreMceous Mica Slate—Hyalontict. When the feld^ar is ab¬ 
sent, or nearly so, from mica slate, and the quartz predominates, 
the rock vs called an arenaceous or quartzose mica slate. Hyalo- 
mict isji granular quailzo&e rock, rather friable, containing barely 
mica enough to give it a laminated structure. 

e. Quarts 


Granular Quartz. In granite regions it is not unusual to find 
t^th feldspar and mica absent fiom certain district^ and the rock a 
pnrk quartz rock, called efranular quartz.'" fts colors are usually 
gray or grayish-red, sometimes while. 

When pure, granular quartz is ground or pounded up for making 
glass, and also fpr the manufacture of sand paper. Ifi some places 
it crumbles on exposure, os at Cheshire, in Berkshire Co., Mass., 
where li is extensively procured for glass fnaiiufqctories, and for 
* sawing marble. • 

Quarto rock coBtuins few minerala. Ores iion.and lead are met witk, but the bedv 
aio seldom (.xtenaiTC 

Besides the above varieties m the granitic series, there are occa¬ 
sionally others, anting from the combination of tourmaline, epidote, 
garnet, staurotide, scapolite, or graphite, \vit];i one or more of the 
ele^nts of granite^ Gxajihite, or plumbago, is often very abun¬ 
dant in gneiss And mica slate, and sometimes seems to replace 
wholly the mica, producing a Plumbaginous slate. 

A ^ayish scapolite roclj, assoeikt^ with dolomite and tpice slate 
in fountain masses at Canaan, Ct, has lAtely been analy^ by S. 

74 
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« 

L Dana, Esq , of Lowell ^ and found i<f consist of 
piotoxyd of iron 4 499, alumina 10 380, lime 26 8Wf*ttaa^nesia 
1624, caibonic acid 4 000, loss 0*327. It is called Cana^^te^by 
Ml Dana, who considers it a distmet mineral. The caiboHic aSld 
IS supposed to proceed from ^ mixture with carbonate of bme. 

k ** 

4 

* 11 SVENITIC I^ERILS. 

The syenitic scries of rocks inns parallel nearly wijh the granitic. 
the substitution of hornblende or pyroxene for niicais the piinci 
pal distinction. With this senes the modern lavas are here ai- 
ranged 

a Quartzj Feldtpar, and Hornblende, 

1. Syenite. Syenite resembles granite in appearance, . The 
hornblende which distina:uishes it, weaves with less facility than 
mica, and the lammse, moieover, are brittle. The colors of syenite 
are mostly dark gray. 

This IS a tougher lock than granite, and is mere durable as a 
building stone. The granite from‘the Massachusetts quarries is 
mostly l?ypnite. The name Syenite is drived from Syme^ a 
place in Egypt, where this rock is said to occur ^ . 

Syenitic Granite. Granite o(ten passes into Syenite by a grad¬ 
ual substitution of hornblende for the mica, and it is not unusual 
to find the two minerals associated, forming a Syemtic ^anite. 

Syenite does not abound m minerals Garnct<» arc olt< n ibnndabt, it iho affords iiom 
blende in many of its venctit s, beryl, tmumalim, zircon, xnd molybdenite, U'ao Prehnitc, 
Laumomte, chabazitc, calc spir, fluui <ipir, arc soiuctuiies associated wiUi it 

2. Porphyritic Syenite • Like porphyntic granite, Syenite mirj 
conta:in laige disseminated crystals of feldspar, in which CA&e n is 
called Porphyntic Syenite. 

3 Syenitic Gneiss This rock is analogous in structure to* 
ordinary gneiss, and differ^ only m containing hornblQnd« instead 
of mica, and its greater toughness in consequence Hornblende 
slate consists, principllVly of tioinblende, alon^ with more or less 
foldspar and quartz. It id a black or greenish-black rock, m which 
the hornblende is either granular or in slender crystallizations. 

Hornblende slate is much toughei than mica slate, supe¬ 
rior for flagging stoned. . * 

4. Hornblende Rock.—^Aphanite. Aphanite is a compact homo¬ 
geneous rock, without a trace of crystallization, breaking with a 
smooth surot^; fikesome compact basalts, pr oimpiit like hod^^tie. 
It consists of liorhblende and quartz or feldspar, in intimatdl co&i- 
natioq^^but its homblendic composition would not be suspec^ ex¬ 
cept froiftjts high opedific gravii^, or finding tramuuoA^to 
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othei^^mb'^hich ard It is hence sometimes called 

fr^.the l^in word for'Aom, in allusion to 
and coinpfiict teitd^^^^ 

^ iiiabradertte or Feldspar, and ITypesr'sthene. 

V • • •' > j 

Hypersthene Rock. ' Hypers^h^ne differs from common horn¬ 
blende only ih its broad folidted ^rystalliz&tion and its pearly or me- 
taUic-peafly lustse^ ' Hypersthene rock is an extremely tough rock, 
usually haying a gneis^ind struptute, and occu.rring of gray, green, 
grayish and orownish-g^n, and greenish-black colors. The 
thickly dis^etmnated atid lbiiatpd hypersthene, readily distinguishes 
the rock. . ‘ . ‘ 

• I !. 

c. Feldspar or Albite, and Hornblende. 

Trap^ Greenstorie, Diorile. Trap is a heavy compact rock, usu¬ 
ally presenting dark greenish-black, grayish-black, or brownish- 
black colors. It has. conimonly a'crystalline texture, and breaks 
with a hackly, fracture and little lustre. Other',varieties are fine¬ 
grained or irnpalpable,- and break ^th a smooth surface. ? When it 
contains disseminated crystals of feldspar, it is called porphyritic 
'The.name Diorite is often’ restricted to the variety of this 
rockf consisting of albite’and hornblende. 

• Greenstone is a tough rock, like others of hornblendic composi¬ 
tion, and is one of the best materials for macadamizing roads. 

s . P ^ 

d* Feld^j ar or Lahradorite, and Avgite. 


Basalty I>oleHte. Basalt is closely similar in appearance and 
specific gravity to greenstone, and often can scarcely* be'distin- 
i^sh^, except by tracing the rock into the' coarser varieties, in 


Kma^etrc or titaniferons iron enters often into the fbnstitu^on of 
this-rock, but is notan essential ingredient.. Chrysoliteiag .com¬ 
mon mineral in the rock,- appearing like ,grains of gi^n^I^ttle- 
glasa'dissejfiinated^thtough it. ' : ' > 

colors vary from grayish-^he to black, and when light col- 
o^i witlirthe feld^ar predominating, which'the • specific gravity 
wpal^iyi^cate, it is sometirnoe called 'The dark colors 


are comihon. ' The texture of basait is sometimes crystal¬ 

line, tut ofteii quite.impalpable,.with a smooth fracture. 

J^lerite inemdes the varieties' consisting oV Labradorite and 
In ex^[n^. bh^act^Mb(^ scarcely, be distinguished 
filpa^DiBisalt. Wadk^j of toaSUpm^}-^ either an earthy basa,}^ or a 
robj^ohsis^mg of*ba^ip‘emi^rec^^^ ■’ • 

tj^p and be8&C(^ 4if.:!^id as already de- 
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In tUc aimly&ls of basdU, it is subjected to the action o( nitric or mvriatiirA^, and 
thus srparatrd into a solubjo 'and insoluble portion. TTic basalt of ^VickensWhk'i'^us ex¬ 
amined by fjdwc, with muriatic acid, aflordod him 55*58 per cent of insolobla.product, 
and 44**iy ol soluble, the latter oonsisling 39*81 of zeolite or xeoHtic ininenjt.* 
of miifindic iion. The basalt from Sto^n, according to Sinding, consists of ^<79&per 
cent soluble in muriatic acid, 004.42*264 inscduble. On analysts, the so luble 
ble portions ufKirded, 


• 

C'loin Wte^enst^n—Lifiee. 
ZeollUc. lDso)ulrie.< 

’ from Btplpen-Snirftag. 
Soluble. IiiMluhle 

Sihea, 

Alumina, 

39*13 

47*98 • 

39*920 

52*62 

29*00 

S’lO 

21*266 

11*93 

Lime, 

10*52 

14*41 

7*857 

15*49 

Soda, . 

13*92 

- 

5*279 

. 5- - 

PoUiah, 

1*43 

.... . 

2*795 

» 

Protoxyd of iron. 

— 

16*51 

* Oxyd, 16*600 

Perdzyd, 10*63 

Miignesia, 

. I 

12*97 

' 4*379 

8*26 

Water, 

7*93 

-* 

2-490 



100-.93 

100*97 

100*786 

96*93 


Tlie zwille of (hf Wickenstein basalt is stated by Lowe to be near Thomsonite in 
composition. According to Girard, who analyzed tlie same basalt with somewhat differ¬ 
ent tesults, it is a mixture of mesolite and ncpheline. The rest of the basalt, excluding 
the roagnttic iron, is augite, and according to Girard, the whole consists of M^typo 
22*r8fi, nipheliiio !22 686, magnitio iron 6*370, augilc 48256^. 

The bfolpfn basalt is inferred fioin the analysis, to consist of Zeolite 74^7, olivine 
12 < 30, magnetic iron 13'318. TTic zrolilc is supposed to be a mixture of several zeolitid 
mineials ; it approaches, in compostition, mesolc, Brovicite, and sodaliie. 

A DoUnit liom let land, analyzed by AucrLach, gave Labradoirta 38*18 per cent, and 
augite 61*b2. Giraid shows that the only difiference between the so-called dolerite'and the 
basalt of Meisner is that the latter contains zeolites. 

Amygdaloid, ‘ When either, basalt or trap contains small no¬ 
dules, or kernel.^, disseminated through il/ihe rock is called 'amyg¬ 
daloid. 'I he cavities occupied by the kernels, are the air-vescicles 
that were formed when the rock was in fusion; the matenal-'com- 
posinff the kernels was afterwards infiltrated, by percolating sieam 
or water. The name is derived from dmygdahmx nn almond. 
A variety in which these kernels are small and round, like large shot, 
and-consist of quartz, has been called variqloid wacke. A sioiilar 
rock is sometimes met with, which contains calcareous kernels. '*■ - 

The following minerals occur in greenstone, basalt, and amygdaloid: Quai^r chalco- 
dony, agate, camellan, opal, stilbite, natrolite, Heulandite, hannotome, Laumonite, apophyl- 
lite, Thomsonite, analcimc, dathoUte,'Prehnite, scolecite, mesolite, ^sclasite, Pcotolitc, 
stellite, cpistilbite, Comptonila, chabazite, Brewsterite, EdinytonitC, Pnillipsitc, Poohnah- 
lite, Sodahtc, Hauyne, calc spar, spathic iron, chlorite, aupte, epidotc, feldspar, Labra- 
dorite, tabular spar, chrysolite, Greenockite, pyrites, specular iron, magnelie iron, rit unit ii* 
iron, &-C. , * ' : • 

Basallic Lava, The cellular rocks found about volcanoes*, are 
called lavasj and although wanting the compactness, they often have 
the composition of ordinary basalt. 

e. Peld^OTi . ' ■ ■ 

Passing from basalts, we conie, by a gradual transition, to ether 
Igneous jffwks, consisting of feldspar alone. The transition ntty 
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beobs^ij^^. Ill some, volcbnic j'eg'ions, and the diminution of the 
augife^lf^d :to jtS 'final disappearance. For this reason it'is 
deein^^fp^r to, place these feldspar lavas jn connection with the 
series of rocks. 

'^brpKyry. .’Porphyry is a comnact felclspathic rock, containing 
disseminated crystals of feldspar, tne lattir, whAi polished, forming 
small .aOgnlar- spots, of a ii^t cblor, thjckly sprinkled over^ the 
surface. It breaks w:itha smooth^surface and conchoidal fracture. 
The rock may he’dark grOen, red,^blne, black, and other tniermedi- 
ate shades, dlidithe feldspar crystals may be white, or of the same 
color with ^ rock, thougli.usnally of a lighter tint. 

The greeh'varieiy is thfe oriental verd autuiue. Red porphyry 
is also a beautiful ornamental stone. 

Clinkslone—PhonoUte. Clinkstone is a compact grayish-blue, 
brownish, or reddish feldspathic rock, showing often some tendency 
to lamination, and ringing when struck with a hammer. Clinkstone 
'porphyry is a grayish or grayish-blue rock, with disseminated crys¬ 
tals of feldspar. Ofccurj?'in volcanic regions. 

. 

Compo9ition of'^noUte, from Marienberg near AtissigJ>y Meyer, and from Whister- 
Kc}ian near'l^itZy by Redlenbacher of Vienna, 


Tbe phonolite aa a whole. 


Soluble part. 


Silicat' * 
Alumina, 
Beroxyd of iron, 
Berqx. of mq^ng. 
lime, 

Potash, 

Soda, 
Magnesia, 
Oxydof GOi^r, 


Msrionberg. 

Whlfterscban. 

r ---- 

Marienbi-rg. 

WhlbterwhfiD 

' 56-652 

54090 

43-244 

41-220 

16-941 

•24-087 

21-000 

29-238 

, 3-905 Protoxyd, 1^248 

7-816 Protoxyd, 2-497 


0-319 

—— 

0-638 

1-946 

0-687 

2-986 

1-034 

9-619 

4-244 

0-035 

3-557 

^665 

9-216 

7-112 

12-108 

1-697 

1-379 ' 

.1 

1-261 


0-012 


0-025. 

4-993 

3-279 

13-325 . 

6-558 

98-318, M. 

98-561, R. 

95-518, M. 

98-136, R. 


-. ‘tte M«fil(Bberg phonolite ifl suppdeed to contein, besideli feldspar, natrolite, and apophyl- 
and.some anhydrous 8Dicotc,(nepbelmc?) that gelatinizes with acids.* Phonolite trom 
Ab^de, analyzed by C. Gmelin, accofding to him,- wnsists of meaotype, or some allied 
mineral, and a feldspar containing both soda and feldspar; but the proportions vary much 
in diflferopt phoholites, and some ara but sllgiitly attack^^by acids. 

" Trachyte (from rfajcit, rou^h) is the name of a gray- 

is.hMdspalhic rock, breakinjg with' a rough uneven surface, and lit¬ 
tle or r^^tre. It often contains crystals of ,glassy feldspar and 
hornbleiid^' When the feldep^r crystiiU are thickly and uniformly 
dissemiiiatdi, it is called trachptic porphyry ,. 

■ -ft 

Bolhiec found the tracbyta.;<^ill!S Pot de Pome tp con&ist of Silica, 65-5, alumina 20*0, 
poSSt d*l» Hine 2*2, per^yd^ i»ri S’O»»09'8j .nearly, the cobipositiwi of pure 

feldspar. '/ « . • ^ 

Pumice^ Bir^satetn,' Cpmippn pumice has the. same .composi¬ 
tion as trachyte. It is finely cellulator s^ng^ in its texti^, and 
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often so light as to float. As the minute c^lls are long and fine, it 
generally appears to baye a fibrous structure. ‘ It is foUfid abobt vol¬ 
canoes that produce feldspathic lavas, and is rendered so lighti^d 
cellular through inflation by volcanic steaftio^ gases. . ' * 

Obsidian, Obsidian or volcanic glass (p. 4X6)'.is an allied vol¬ 
canic rock and not Udefinfie chemical compound or mineral species. 
Feldspathic lav(is afford a gloss in wjbich the elements, of ifisldspar 
predominate, while that, • associated with basaltic-lavas, consists 
largely of augite'; obsidian is therefore no more a simple mineral 
than trachyte or pumice. The Fayalite,6f Gmelin ffotfi the Azores, 
the chlorophEeite of Macculloch from .Faroe, and thd scorilite of 
Thomson from Mexico, are allied volcanic slags. 

The. followinj; arc the constituents of some of these compounds, according to Brandcs, 
Berthier, Thomson, and Gmclin; (for obsidian and pearlstone, sec p. 416.) 


Silica, 

Pumute- 

69*250 

Pumic«i 

70*00 

Seoriliu, Sol. part mur. losol. part. 

58*02 ' . 24*93 58*11 

Alumina, ^ 

12-750 

16-00 

■ 16-78 a-84 . 

12*53 

Pemxyd of iron, 

4*500 

0-50 

13*32 Prot 65*84 

18*55 

Soda, 

0*875 


— Prot mang. 2*94 

‘ 6*67 

Potash,' 

.0*075 

6*50 

- Ox. cop. ■ 0*60 

. 2*28 

Tiimc, 

3-500 

2;50 

8*62 — 


Water, 

7*000 

3-00 

2*00 — ’ 


Sul. and mur. acids, 0‘375 

— 

— Suit iron, 2*77 

* 


99*125, Br. 

98-50, Bert 98*74, T. 98*92, G. 

'^•14, G. 


The pumice analyzed has nearly the composiUon of fclddpar. The scorilite thay.bave 
proceeded from the fusion of Labmdorito and au^te. Fellenbcrg analyzed Fayaiite whh 
a very different result, proving it a varying compound; it may arise 1mm the mston of. a 
ferruginous aiigite arid magnetic iron ora, with a little copper and maygan6se, and some 
feldspar. ' , 

Volcanic Scoria is the slag, or coarsely porous and twisted lava 
of the volcano; and volcanic asfiesj the fine sand or dust often 
ejected in cldu4s ab an eruption. These ashes vary in composition 
with the nature of the lavas. (For an analysis of ttie'*1fetivian 
ashes of 1828, by Vanquelin, .s6e Ann. Chim. Phys. xxv,' 72; and 
others of asfies from Guadeloupe, and.from Cosiguina, Mgxico, by 
pufr4noy, see Ann. des M. 3d ser. xii, 366.) 

Tlie following minerals occur in'lavas and about volcanoes Chrysolite, at^^, horn*- 
bl^de, feldspar, albite, Labcadorite,si 7 acoHte, Andesin, anorthito, nepheUne> leucite, anal> 
cime^inica, mcionitc, Gehlcnite, liumboldtilite, natfolite, sodaiite, Haujpe, Huoite, ido- 
erase, apatite, garnet, zircon, gypsum, Cotqimite, cMorid, snlphate ana'^phuret of cop> 
per, specular and tltanifeious iron, pyri(^, feather alum, soda alum, glaub^Mlt, sal am> 
moniac, sulpliur, boracic acid, carbonic acid, sulphurous acid, sulphurettod'bydrogen, mu¬ 
riatic acid, &c. , . 

♦ • • •: 

• III.’ TALCOSE, OE MAGNESIAN SERIES. . Vwi4. ' 

In the talco^, ^ries, the mica^^f the ^anitic series is replaced 
by some .magnesian mineral, as tftlc, chlorite', or serpentine. This 
series,the preceding, passes into feldspathic or siliceous rocks. 
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a. QMar^Zj Feldspar^ and Talc. • - 

1. Pratogine. Protogioe, or talcose granite,-resembles (Sommon 

granite in structure,, and differs'only in the tnlc that replaces the 
mica; *lt is usually a more fragile rock than granite, and decom¬ 
poses more rwdily. On.decomposition it affords the clay called 
kaolioj^used in the manufacture of porcelain,. *p.. 350.) The rock 
has sometimes the structure t)f gneiss, constituting then a talcose 
gneisk. , J ' 

2. .Talcose slate: Talcose'date resembles mica slate, but has 
an undtuQusleel, niore btittle^^ and the lustre is Usually less glis¬ 
tening. Its cplors are various, from white, through gray and dull 
greenish shades^ tO grayish-black. 

Tale^aa Aphanite. Jade Rock. Felsite. This rock much 
resembles the hornblendic apbanite; in its compactness, and in 
presenting no trace of crystallization, without an unctuous feel; 
but it occurs in regions of talcosc rocks, and often contains a 
little talc. It presents light green, grayish-green, greenish-brown, 
and greenish-black colors, has* a hardness between feldspar and 
quartz, and breaks with sharp edges and a smooth- concboidal sur¬ 
face, It often consists mostly of feldspar, being fusible before the 
blpwpipe* like that mineral, and is one of the compact feldspaihic 
rocks lljat have been called Fdslie. From its resemblance in color 
to Jader, 'it is also designated' Jade Rock^ or Jade Felsite. 

These rocks pass sometimes into a sificeoiis cherty rock, without 
talc, presenting the opaque red'and yellow colo'rs of jasper, and oc¬ 
casionally this jasper rock expands into an extensive formation. 

Thefdlowing imticrals occur in i&lcose rook and slate: Talc, tourmaline, actmolitc, 
and other v&ricties of hornblende, quartz, (both the crystalline, chalcedonic, and juspery 
varietiea,) topaz, euclase, zheon, Dolomite, ealc spar, heavy spar, autoniolitc, iron pyrites, 
and other iron ores, native ^Id, ores of copper, manganese, lead, and zinc. The deposits 
of ffold 'aro usually in talcose rocks’; and the^paz of Urazil has the same origin. Negbnte, or 
ja&, is usually found in tutcose re^ns, and is probably an aggregate rather than a simple 
mmei^ -)3loMBtone, plasma, prase, and many of tho greenish varieties of quartz u^ 
. g«ins,!-i^ip6ar to come mostly from this formation. 

b. 'Qtiar^. 2 r, Feldspar^ and'Chlorite. 

Chlorite slate. Chlorite slate-re^mbles=talcose slate, but a 
• darker green color,«a - less soapy feel,: ^nd is.seldom so fissile. It 
often.aMunds in'octahedral crystals of magneticr iron, and also 
contains, ft^qently, ^icular crystals of hornblende. 

A' obfoik^^te from the Tyrol, afforded Varrentrapp, Silica 31-54, alumina 5:44, mag¬ 
nesia fiioxyd of iron 10*18, water 9'33s98’02. 

c. Talc. 

$te€dite^ Soapstone^^Potstope.. Steatite is nearly pure granular 
talc, and often contains large fqliated crystallizations of this mine¬ 
ral. The usual cdlor is .graj,'or^ayish-green, which becomes 
oily edive-green when polished Prom'ils very soapy fgpl, it is 
usually called soapj^onc. ^ ' v‘‘ 
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Steatite.forms large inountain, beds, and i^.extensiraly. used, on 
account of'its infusuiility, for lining fireplaces and slaves, and for 
crucibles and furnaces. It is easily carved or turned in a lathe, 
and made into yarious ornaments. !. ■* 

Rensselaerite. The Rftnsselaerite of Prof. KmmoUs is a smooth, 
compact, soapy rodte, froth Jeiferson and St. Lawrence Counties, 
N. Y. (See under Pyroxene, p. 366*) *’•' 

A magnesian agalmatolite, or'figure stone, from China, lately ex- 
aniined by Wackenroder, appears to be a similar c'ompdund : he ob¬ 
tained, for its coraposiiion, Silica 61*967, magnesia 33**029,"peroxyd 
of iron 0*7^0, water 3*478=99*214. (J.-f. pr. Chem. xxii, 8.) \ 

d. Serpentine^ Feldspar^ Diallage. 


Serpentine rocky Evphotidey or Diallage rock. Serpentine is a 
dark green rock, presenting the colors and characters given under 
this species, (p. k)9.) * When pure, it is soft and easily carved. But 
the rock varies much in hardness and composition, owing to ad¬ 
mixture with other minerals, especially diallage and feldspar, 'and 
sometimes hornblende. These minerals are often so iirlimately 
combined as not to be distinguished, and in this respect the rock is 
like compact basalt and many other igneous rocks. Air^analysis 


of a serpentine rock from Vermont, by Dr. Jackson,' is given on 
p. 310. : . 

When the diallage and feldspar predominate, or there is little or 
no serpentine present, tlie rock is culled diallage rocky or euphotidcy 
a variety of Magnesian Rock, into which serpentine often paSses. 


The mineral dialla^ is ofUsn dlss'cminated throu|Th serpentine in otivc-green folia. 
Chromic iron and asbestus arc also common in tliis rock. Other serp^tine minerals 
arc the following: Soliiller spar, Brncite, magnesite, kerolitc^ pierosmine,• Sadsspritc, 
pyroxene, hornblende, Clintonite, Dolomite, apatite, idocrase, llmenite, magnetic iron 
ore, &c* • *. 


IV. CRYSTALLINE.LIMESTONES. ' 

Granular Limestones Granular, limestone, often call^, also, 
primary limestone, consists of crystalline grains, which ^ive a 
glistening lustre and a granular fracture to tht rock, in which re¬ 
spect it differs from ordinary compact limestones. Common white 
marble, used for building, as a material for monuments, &c., is 
granular limestone ; and the varieties clouded with g^y, grayish- 
brown, bluish, yellowish, or reddish colors, constitute, •tyhen pol¬ 
ished, the clouded marbles in common use. The finer varieties, 
with the '^ure wliiteccolor and transparency of loaf-sugar, are used 
ih statuary, and called statuary marble* Luni and Carrari in Ita¬ 
ly, are its nifik noted localities.^ 

Dolomite. Dolomite has the .same^ charaeWs as common or 
granuhur. limestone, but instead of being pure carbonate of lime, it 
contains about 45 per cent, of carbonate of magnesia. It is commonly 
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more friable or crumbling than pure limestone, and less durable as 
a building material,;'yet is extensively used. (For analyses, see 
p. 248.) r ' ’ 


The Graiuilar 9 a£n contains -mica, talc4 or'other ipipnrilli^s, and Uk' c.loucleH 

colors above not&d arc owing lo these diss^inated niihorAs. A^bestnM, tremoiitt', and 
scapoiito are nlk) vci^ coOimon minerals in this fc^mation. #Othcr luineral species af- 
forded bjr it are os follows: Apatite, cjioDdodrite, pyroxene, tourmaline, sphenc, spinel, 
dyslulto, tabular B})ar,.quartz, feldspar, petalijie, spoduineno, corundum, zircon, epidutc, 
garnet. hcrj'U'idocraae, diasporc, graphite; Gliutoni'to, heavy spar, strontiunito, cclcstiiic, 
spathic iron, flaqr, pyrallolitc, nitilc, Fraiddinite, rod zinc oiv, ltmenit 9 , ahtirnony,realgar, 
ort'o of iron, die. . 


II. UNCRYSTALLINE SEDIMENTARY ROCKS. 

I. CONGLOMERATES, SANDSTONES, AND SHALES. 

1. iJmiglomerates^ Cdriglomeratcs consist of fragments of rocks, 
either rolled or angular, cemented, in general, by silica, lime, or 
iron. When the fragments are rolled pebbles, the rock is called a 
pudding stone ; when angular, u breccia. 

These rocks are also called siliceous conglomerates, when com¬ 
posed of quartzose materials ; granitic couglomeuates, if composed 
.of granite fragments; calcareous^ coralj or shell conglomerates, if 
the fragments are of limestone, corals or shells j basaltic^ if of ba¬ 
saltic rDck; volcanic, if of any volcanic rock j pinpiceous, if xon- 
sisting of joumice fragments, The Potomac f/tarble, of which the 
■columns in the Hall of Representatives at Washington consist, is 
an example of a .calcareous conglomerate. The fragments are 
water-worn pebbles pf Hniestone, cemented by lime. 

'Millstone grit is a conglomerate,' consisting of siliceous sand 
and quartz pebbles, firmly cemented together. On'account of the 
hard and gritty nature of the materials and firmness of the aggre¬ 
gation^ this rock is often used for* millstones, though inferior, for 
this purpose, to Buhrstones. , 

2. Sandstones. Sandstones consist of agglutinated or cemented 
. sand. They are ggnerally-'siliceous, that is, consist of quartz sand, 

but are sometimes composed of granite' Sahd. . They are of various 
colors, from pure white to dark shades of fed and' brown. Red 
sandstone, when fine-grainCiJ ^d compact, is sometimes Called free- 
st&ne:"': . • ' 

Sandstones vary in hardness; from that of the-solid quartz rock, 
to a soft, friable stone, too imperfectly compacted lo bear handling. 
The harder varieties a durable building stone. The softer, 
if nbt too friable, have^tlie advantage of being easily quarried, and 
as the surface genetally.hwdens Oh exposure, they are extensively 
used in building. A fine, evpn-gfained, ^ndi^p'ne is]uscd'fi>r grind¬ 
stones and coarse whetstorfes. 
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l^exiblfi Sandstonei This a more curias than useful variety 
or Sandstone, from Villa RicaJ^uth.Americfi -It splits out in thin 
layers or slabs, which bend in the hand by their Own weight. The 
flexibility is scarcely perceptible in small hand specimens, but when 
a foot or more,in length, they may be curved like a bow, without 
breaking. ‘ t . • 

Argillaceous sandstones contain more or less Clay. As.lhe clay 
predominates, the rock becomes more and more slaty, anil passes 
into an argillaceous shale, or clay slate. ' 

Other rocks consist of coral sand, shell -sand, basaltic sand, &c., 
and these may be called,- for distinction, sand rocks ; as coral sand 
rock^ basaltic sand rock, <fcc. 

Sandstones are of various ages, and have been 4t®tioguished 
among Geologists, accordingly, by difierent names; as-oW red 
sandstone^ new red sandstone-, variegated' samistone, rnolasse, 
green sand, icc., for the particular characters of which, reference 
may be had to Geological Treatises. The green 'particles in the 
green sando( the chalk formation, are noticed, and#analyses given, ’ 
under Oreen^^ar/A, page 525. 

Tufa. 'Tufa is a name applied to rocks consisting of volcanic or 
basaltic sand, earth, or pebbles. The term trass is given-to a rock 
in volcanic regions, composed of volcanic mud ; and peperino to a 
fine-grained.volcanic.tufa. Poizznalana consists of minute parti¬ 
cles of scoria, partially decomposed, and imperfectly cemented. It 

makes a water cement with lime. * 

- % ‘ • 

The following znincrals occur in sandstones: Gypsum, anhydrite, common sakj eUe. 
spar, cclestine, heavy spar,- Bpathic iiom pearl spar, boracito and Rhodozito in .^i^aiun 
beds, quartz crystals, obalcedony, coal,*ofep of iron, lead, copper, zinc,' and i^rcitry. ' 

3. Shale, ot clap s^ate. Shales are tdekS'consisting mostly of 
clay, and having a slaty structure. We. have already noticed a 
variety of argiflaceous rock, from which to6f and writing slates 
are obtained, under Argillite, a rock which pRsses into mica'slate, 
and belongs* to the same seriesit. is sometimes, Ijowever.'scarcely 
distinguishable from the shajes, except in its nrflre evenly fissile 
character. The /colors of shales are various, generally dark blue 
or black, but also dull shades^f brown, yellow, green,'an^j^ay. 

Alum slate is a shale containing iron pyrites, the fleco^o^kion 
of which gives rise to alum; which pflen aj^p^s as an effl^Ql^ence 
on the surface of the rock, or in ihif) ^ams betweep^wlayers. 
Th^.atum.is somotimes.a potash or sodai^akim, but of^^b^mple 
sulphate of alumina, (feather alum,) or hh. iron-alum, ^H^hate of 
alumina and iron.) v - * 

« Bituminous shales have a black col^and are impreg^ttled 
more or lesg^ith bitumen, or bituminouswal. 

Oruy v?d[bA/:is a name given to Sfko,e of thb older ahalea in the 
Geological series, anfl also to the s^ds^bnefs that accoe^an^«;them. 

Cltijf: The nature and uses of’clay are tirell known. Patterns 
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and pipe clap are th^finer white varieties, whiqh contairi no iron, 
and on this account do not^buip liKe common 6r£c^ clap^ or 
loam. Kaolin, or porcelain clay-, has been already noticed. Com¬ 
mon clap is a mixture of ahnhina and siliceous sand, and ordinarily 
contains fiQ'to 36 per cent, of the former, \vith 8 to 10 per cent of 
iron. Lime is sometimes pVesenf, in ifrhich #ase it is properly a 
marl, aijd Wiinfit for pottery^r bricJi making. 

Fuller^8-eafth is a white, grayish, or greenjsltwhite earth, having 
a soapy feel,.which was.formerly used, for removing oil or grease 
from woollen cloth, it falls to pieces in water and forms a paste 
which is n?rt- plastic., Thomson found a variety of it to consist of 
Silica 44*00, alumina 23*06, lime 4*08, magnesia 2*00, protoxyd of 
iron 2 00=100-J9. G.=2-448. 

hithomaTge^ (iSteinmark of tho Gerihans,) is a compact clay, of 
a fine, smooth.texture, and very scctile. Its colors are white, gray¬ 
ish, bluish, or reddish-white, or ochre-yellow, with a shining streak. 
Gi=2'4—2*5i The Ttiesite oi Thomson is' a white lithomarge, from 
the new red sandstone on the banks of the Tweed. It is said to 
make good slate pencils, (Thom. Min. i, 244.) 

Tripoii is a fine-grained earthy deposit, having a dry, harsh feci, 
and a white or grayish.color. Q.=l-867. It contains 80 per cent, 
of siiica, mostly derived, as Ehrenberg has shown, from the casts of 
animalcules, and is used a polishing material, ' 

Septaria. Septaria is a vague term in Mineral^y, and is usually 
applied to any concretionary nodules imbedded i|pclay or sand. It 
properly includes only certain concretions which are subdivided 
b 3 r'K^TUS into s<aall areas. The name is from septum^ a division. 

Pipe Catlinite, The pipe stone of the North American 

Indians is usually a variety of clay stone, or argillite} occasion¬ 
ally soapstone, or serpentine* In Northern Oregon, it is a compact 
argillite, of a grayish-blue or grayish-black color; a specimen from 
thii if^ion, analyzed by Thomson, alforded Silica 66*11, alumina 
17'31, TO^nesia 0*20, peroxyd of iron 6*96, soda 12*48, lime 216, 
water 4*68fs=99'8Q. G.=2*607. (Min* i.-287.) A red claystone, from 
the Cotean' de Prairies, highly prjzed by the Indians of that region 
as a material for pipes, has been named CallinUe, by Dr. C, T. 
Jackson, who analyeed a specimen with the following result r Silica 
48*2; alumina 28*2, magnesia 6*0, peroxyd of iron 5*0, oxyd of 
maAgaiuse 0*6, carbonate of lime 2;6, water 8*4, loss (probably 
1. (Sill. L xxiv, ’368,) It is.allied to agalmatoiite, and 
is an It^igatej or rock,^and not a simple mineral, 

II. COMPACT LIMESTOI^]^. 

’ • • 

^ Compact limestones are opaque rocks,, without much lustre, easi ly 
scratched with a' kftife, and efFeryescipg freely with an acid. Gray, 
^nyish-bluh, and black, qre cotpmdn colors, and shades of light 
yellow, brown, and cream-color, sometimes occur. All tb^ va- 
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riei^es admit of a good polish, and constitute the common .marbles 
ill use. The colors are sometimes veined, or clouded, |)rQduciug 
marbles of great, beauty. ^ ' • 

llird’s-eye marble is a slate-colored rock, with disseminated crys¬ 
talline points. It is abundant in Western Nev? York. Shell mar¬ 
ble consists largelyldf fpstfil shells, and tncHnal marble of the 
joints of oncriiiites. lAimdchelley or fire marble^ is a shell marble, 
presenting internal^reflections of brilliant iris or opal hues, pro¬ 
ceeding from the surfaces of some of the imbedded shells. Ruin 
marble presents tracings in brown, on a grayish-yellow-ground, 
which represent scenes of castles, towers, or cities, in ruins. These 
markings proceed from the infiltration of iron. 

TIk- iollowiiiu nilnernlss ooenr in cojiipact limcslnno : (^nlc spar, pearl spM, Dolomite, 
sp.ilhic iron, cclosliiic, Slroiiliauitr, heavy spar, Withfcrile, gypsum/' aoHydrite, Huor, 
qiiurl/., opal, orca of lead, iron, cop|>cr, zinc, &.c. ■* 

Magnesian limestone. Compact limestones often 'contain a 
large amount of magnesia, and are then called magftesian lime¬ 
stones, This term, however, is usually restricted, by Geologists, to 
one of the secondary limestones above 1;he coal formation. The 
limestones of our country sometimes contain 30 to 40 per cent, of 
carbonate of magnesia. . • ^ ■ 

Hydraulic limestone. This varie.ty is an/impure limestone, 
containing a variable quantity of clay or silica, and somefimes a 
large proportioji ^ magnesia. The French, varieties aflbrd, on 
analysis, but 2 dlKper cent, of magnesia, and 10 to‘20 per cent, of 
clay, or silica anoalumina. Our own hydraulic limestones contlan 
20 to 40 per cent, of magnesia, and 12 to 30 per cent, of silica and 
alumina, or clay. A Variety worked extensively at Roddoul^ N. Y., 
alforded Prof. Beck, Carbonic '^id 34-20, lime 25*50, magnesia 
J2'35, silica 15*37, alumina 9‘13, peroxyddf iron 2'2’5j bituminous 
matter, moisture, and loss. 1*20. (Min. N. Y. p. 78.) 

The properly of hardening under water,r whicb the lime from 
this rock possesses, appears to be due, principally, .to the silica, or 
silica and alumina, in its composition. The silica is ih.a finely di¬ 
vided state, disseminated uniformly through the lime, and i^husin 
a favorable condition to .combine with the lime at once, when water 
is added. ^The strength ofco'mlrion mortar depends on the forma¬ 
tion of a silicate of lime (or of lime and alumina) from a combina¬ 
tion of the lime with, the eand feilica) that is a^ded, and’the quality 
of the mortar may be improved by cleanest andj^nes^ 

sand.; • . ' 

Chalk. Chalk is a white'parthyliihestone. v; - 

Oolitic limestone., qx Oolite^.consists of minute rounded grains, 
like the spawn of a fish in size, i^ence the name, from wov, an egg. 

Other limestones are distinguished by the Geologist, as mountain 
limestone, lias limestone, carboniferoul limestoile, 'and in oiir o^ 
country, Trentoti limestone, .Niagara lipaestone; but thp dis¬ 
tinctions .depend on difference in geological and not on mineral 
•characters. 
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Travettiney talcaroous tufa. I'ravdrtine is a recent calcareous 
deposit, forint from waters charged* with carbonate of lime^ fey 
the‘gradual deposition of the lime. Extensive beds of hard lime¬ 
stone are occasionally thus formed.' The softer-deposits of a chalky 
nature, arn called calcareous tufa. They are common in lime¬ 
stone caverns. ' • 

MatL The term marl is oftqn applied to any, friable clay, or loam, 
especially if used for fertilizing .land. THe‘green Sand in New 
Jersey is commbnly so called. But, strictly, the term includes only 
a calcareous clay, or earth, ojr beds of earth, containing recent shells. 
The proportion of calcareous matter in marls, varies from 10 to 90 
per cent. Indurated marly as the name implies, is a consolidated 
marl, which consolidation may take place from cementation by 
lime or iron. ' 
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und CharacterLstik der Mincralkorper. 2 voR foL ; 2d,edit 1817. 

-Taschenbuch fur die gesammte Mineralogie ihit mnm^i auf die ricucste Entdcc- 

kungon. 8vo. 1807. ' ■ ' * 

- Handbuch der Oryctogiiosie. ^vo. Heidelberg, .1821'; 2d edit 1026. 

Lucas, J. A IL—Tableau Mftliodiq^Hes E^ccb fifLabr^es. Bvo. Paris, 1806 ; 18 W. 
Brongniart, Alejt—Intn>ductJon,ji>hJS&i^ralme..-8ya Paris, 1807; 2d,cd. in 1824. 
Brard, C. P.—Mannbldu 12mo. JParw, 1808; 2d edit 1821. 

-mineralogie appliqubb ^ttx art^ 3 vols. 8vo. Paris, 1821. 


Mineralogy. 2 vols.pl. 8vo.^(/i/i/mjgA, 18(14^ 2d cd. 3 vols. 8vo. 1816; 
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Brand, C. P.—Dosoription Jiistorlquc dc sa colJcotinn dc Mindralotrie appliqu^o auxar(». 
8vo. Pariii, IS,13. ^ 



Nouvcaux (‘Icments de Mindralogic, ou Manual du Mindralpdato Toyageur. 3d ed. 
183'^. . < 


Kidd, J.—Oufline.H of Mineralogy. 3 vols. 8vo. Oxford, 

\V( i.^s.—Do indiigandu formarum crystaninarum ch^raetcro gcomethco principolL Iai)- 
«<.r, 1809. S * 

Nuzicin, F. A.—Vrrsuon oine nouen Systems dor mineraloglsch-einfacliea Fosjulien. 

Bainhpr<r und Wurzburg^ 1810, 1812. • 

llofTmunn, C. A. J'l.—Handlnich dcr Mincralogic mit Fortsclzung von A. Breithaupt. 4 
vols. Frryberg, \Sil‘f 1818. 

(/hoiioxj.v, K.—On Mineralogiciil Systems. Hvo. London, 1811. 

SjetFens—Voll>(andigt's Handbnch dor Oryktogrm.'^ic. 4 vols. Hvo. Halle, 1811'; 1824^ 
Boiirnoii, Comte dc—(.'atalogiie de sa collection Mindralogiquc. 8vo., with 4to. plates 
181.X 


-Tr.iitc complete dc la chyuv cnrlKin.alcc, et de V Arragonitc. 3 vols. -Ito. London, 

ls08. 

.^^ke^, Arthur.—iVtimunl ol' Mlncmlogy. Hvo. Itondon, I8l4t 
Allan.—.Minoraluttical JMoinpncloliiro. Hvo. Ijondon^lfil i. 

Cnivi idiorst, J. £* C.—lJ{iiidl)UcJi dcr Anorganr-gnopic. Hvo. Leipzig, 181.5. 

Ber/citus, J. J.—V'crsiirh (lurch .\nwciidnng drr elektrisr.Ii chemischeu 'JTlcorie und der 
che/nisclK'n VerhaltnissJchre, cin rein msscnscliaftliches System dcr Mincralogic zii 
Ix'gimdcn. Aus dem »Schwod. yon ]>r. A. F. (ichlcn. 8vo. ffiirnherg, 181.5. 

-^ Neuos System d(T Miiieralogic, aus dcra Schwcdischen von Dr. Gmcdin und Pfafl. 

Hvo. Nurtiheig, IHlf). ' 

-l)jo Anwendung des Ijothrolirs in dcr Clicmie und Mincralogic; Aus drr Hand* 

schiifl ubersetzt von Hcmr. Kose. Hvo. Nnrnbrrg, 1H21. edit. Hvo. 1837. 

-The same, translated by J. G. Chrldrcn. Hvo. 3 pi. Jjondon, 1822. 

• The Bame in French, by Fresnel, Hvo. Paris, 1821; and by Valerius, Brusbels, 
IM.I.X 

Tondi.—Rlcmonti di Oriltognosia. 2 volg. 8vo. Napoli, lHl7. 

Plnllip.s, Wm.—Outlines of Mineralogy and Geology. 3d edit. 8vo. London, 1818 ; 4tli 

edit. lH2h. • • - ’ 

-An elementary introduction to tftc knowledge of Mineralogy. 8vo. London, 1823, 

alsolKS?. , V , 

Bakcwell, 11.—Introduction to Miner^j^ i^TO. IXmdon, 1819. 

Kick, —Tcntamen MitioiBlogicoiQ).<^.4iCuieatJium nova disiributio in (Masses, ordiiies, 

genera, &.C.-Hvo. Jlruxe/lM, 1821. 

Koratz, Michel.—Lexicon MincraItOTCim^'«meaglottum. 8vo. Pest. 1821. 

Slmmcyer.—Untersuchungen iiber me Mischung dcr Mincralkoipcr. Gotlingen, 1822. 

Du .Menil.—DisqtwifioiicsCdemicie nonnuUorum fossiliiim. Schmalkaldni, 1822. 

-(Xemisenq analysen Anorganischcr Kbrpcr, Ist B. Scbmallealden, 1823. 

Neumann.—Beilragc zur Kristallonomie. 8vo. Berlin, 1823. 

Koch, M. F.—V'reitrage zur Kcimtniss krystallin Ifuttenproductc. 8vo, Gottingen, 1823. 
Breithuopt, A.—Vollstandigo (3iarakteristik dea Mitaoral-systemB. 8vo. J}:^sden, 1823 
2d edjt. 1840. 

' ■ ■ —■ Physiologie der unorganischen Natur. Bvo. pF Dresden, 1828. 

Renicr, S. A.—dementi di ^neralogia. Svo. Parfua, ,1823; 

Brooke, H..I.—A familiar Introduction to Ctyetallog^phy,'5u8‘pp.'8vo. London, 1^23. 
Bcudant, F. S.—^'Fraitfi dlCmentairc do Mineralogie, 8vo. plates. Paris, 1824. 2d edit in 
2 vols. Hvo. 1830. 


Stc!i6glo0, N.—IVIincraloguia po sistemie Gosgodinda Haiiy. 2 vols. 8vo. St. Petersburg, 
1924. ; , •. , * . . 

Haidinger,. catisc on Mineralogy, or the Ifatiibl History of'the Mineral King¬ 
dom ; froj^^e German of Mohs. .3 vols. 8vo. Edinburgh, 1825. 

Montirelli ana 6OTelli.*^Mliantc della Mineiidii^a Vesuviana. 19 pi. NapUi, 1825. 
Jliondiiait^Manuel de Mmeralogie. l8mo. Pans, 1825; 3d edit. 1828. 

Marx, D^^. M.^—Gescliichte der Krystollkunde. 8va CarUruhe und Baden, 1825. 
Hisingcr.—Mincralgeographie von Schwedop, rah der Ilandschrift zur zweiten Aufl. 

libersetzt Ton Wohler. Leipzig, 1826. ^ - « 

Naumann, C. Fr.—Elntwurf der Jithufgik oder :a|ytl^yhcn MinoraJogie. 8vo. Leip¬ 
zig, 1826. A. /f « 

_Grundriss der Kiystallographie. 8vo. Leipzig, ISapj 9d edit 2 vols. 1830 
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Minoralogic appliqudc aux science cliiiniquc. 2 vols. 


I'^auinann, C. Ft .— Lehtbuch der Mincralojgic. Sv. JJirlin, JS2S. 

- Anfansgrunde der Krystallographic (19f Bogon) n\it 25 litbogr. Tafcln. Dresden 

und Lfipzig. 8vo. 1841. 

Kail# Ambros.—Lehrbuch der MineraJogie. 8vo. IVurzher^^ 1820. 

<iirardin ct Lccoq.—El^mens dc Minoralogic appliiiudc aux scu 
8vo. pi. Paris, 182(5. 

Drapiez.—Mmeralogie Uaucllc. ^504 pp. I2mp. Puri^ 1S2C. 

ftredsdopf, J. H—Dc notioue spcciei in regno mineraffl 104 pp.il2mo. Coprvlm^en, 1827. 
Desnos, J. O.—Precis do Mineralogie Modcmc. 2 vols. 32nio. pi. formant 20 ami 21 livr 
do I’Encyclopisdie portative. Paris, lfe27. 

Griflin, .1. J.—l^ctical Treatise on tlie use of the BlowTiipe. 8vo. Glasgmv, 1827. 

-On Chemical Manipulation and the use of the Blowpipe. 8vo. Ghn^oiv, 18.'i7. 

A System of Crystallography with an a(i[»lication to Mineralogy. 500 pp. 8vo. 
Glasgow, 1841. 

Glockei, Dr. E. F.—Grundriss dcr Mineralogic. Hvo. Ureslau, lS'i7. 

-UcbrrsichtderKrislallisation.s-.systeinc, etc. 48 pp. 4lo. 'Ptrslau. 1S7'1. 

—-- Ilanilhuch der Mincralogic fur Vorlcsungen und ziiiri Privatcgebramdi bcstimml. 


liandhuch der mineralogic. 5 vols. Hvo. pi. Nurnberg, 1801. 

■ - - Gruudriss der Mincralogie, mit Einschlii'i.s der Gcognosic nnd Potrefaktenknnile, 

fur hohorc Lehr anstaltcn, und zum Privat-thbrauchc. xxxiv und 1)03 pp. 8 litli. 8vo. 
1839. 

Bcrnhardi.—Beitrage zxa Krnntniss der Tvrishilltomien. Erfurt, 1827. j.. 

Hartmann, G. F. A.—Mincralogie, Hvo. pi. Vmi'wiv, 1828 ; also in 18.31. 

-Kepertorinm der Mincralogie. Hvo. pi. Leipzig, 1831, 

—;-- Grundznge der Mlneralogic und Goologie. 8vo. AhirTifcirj;, ISO-I. 

Frie.slcben, J. Ch.—Magazin fur die Oiictograpliie von sachsen. Hvo. Fricherg, 

(TrasinuD, J. Gunter.—Zur physischen Krystallonomio, und gcoinctrisehen Coiiibinalions- 
lehrc, in 8vo. 184 pp. 3 pi. Stettin, 1829. 

Frankcuheim, M. f*—Do Crystallorum coha*sionc. Pretlau, 18*29. 

-- Dir Lehro von dor Cohasion, lunfasscnd die Elasticilat der Gase, die J'llasticitat 

und Coharenz der fliissigen und sesten Kor^^r npd die KrystoUkunde. 502 pp. 8vo. 
Jirtduu, 1835. 

System der Krystulle. Brcdaxi, 1842. 


Haidlnger, VVni.—A fangsgnmde der Minomlogic. 15 pi. Leipzig, 1829. 

-Bcrich^ iibi;’ die Mineralicn saiiNxdt)ii^.<dcr K. K. /Toffkainmer in Munz- und 

Bergwesotj. 4to.’K/cHn(i, 1813. 

Bcrgeinann, C. — Chemisclie UntersnehuAT ^Ofeneralien des Blcibergs. 12mo. Bonn. 

1830. • 

Kobell, Frantz voii.—Charakfenstik’-der Mineralicn. Nvmherg, 1831. 

-Tafcln zur Bestiinmung der-Mineralien, etc. 4tD. i^unirh, 183$. 3d edit., 1838. 

•-same, translated by R. C. Campbell, and forming part of Griffin’s'Sci. Miscellany. 

50 pp. 8vo. G/f/xgow, 1811. 

Gruudzuge der Mincralogie. 348 pp. Hvo.- init 4 lith. yvrnbag, 18.38. 

Hcssel.—(hystalloinetrio. f^ipzig, 1831. 

Kupffer.—Handbuch der rcchnenden Knelallonomie. 4to. 14 pi. St. Pifersburg, 183i. 
Karsteii, Dr. C. J. B.—System der Mincralogie gcschichtlicli, statistiseli, th6oretisch und 
U'chnisch. 5 vols. 8vo. und royal folio atlas, containing 51 plates^ tiertin, 1831. 
Walchncr.—‘•ITandbuch dt# Gcsamlmtc Miherald^e. IKM pp. Hvo. Carlsrube, 1832. 

IVesl, M. K. B.—Anltiitung zum SelbstHtudtum der Oryctognosie. 3vo. Prague, 18.3.3. 
Catulla—Elcmenti dc ^ineralogia appUcata' alia mcdicina c alia farmaciu. 2 vols. 8vo. 
Padwt, 1833. 

Rose, M. Gustav.—ElcmcntedcrKrystallhgraphic. Hvo. 10 pi. Berlin, 1833 ; also 2il edit. 
1838. .• 

Uhde.—Versuch cincr genctischen Entwiekolung, &c. A PhUosop^caf Essay on the 
Medianual Laws of Crystallization, ^va 4 pi. Br^me, 1833, 

Prcstel, A. E. — Anlcitung zur perspecUv^ ‘Irntworfung, &,c. VOn the Perspective projer- 
lion of Crystalline forms. 8vo. pi. Gottingen^ 1833. • 

Allan, Robert — A Maoual of Mineralogy. $50 pp. 8vo. Edinburgh, I^31. 

Suckow, M. G. — Grundri?! der MinO^^gie. Hvo. Darmstadt, 1834. 

Plattncf, C. F.—Probirkurst mit dejl^IiOthrQie. I vol. 8vo. 354 pp* with plates. Leipzig, 

1835.^ ; 

Bcrthicr. — Traitd de.3 EsauSkpa^laWe S6che. 2 vols. Paris. 

Richard, A.—Precis ('16mra)taire dc Mindmlogic. Hvo. pU Paris, 1833. 
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Ncckcr.—fic rcgnc niincrjil raincno aiiT niclhodos <1c 1’ histoire naturrllc. ii voh. in 8vo. 
of above 400 pages eaeli. Paris, 

Thf>ms»ou, Thomijs.—(Jcology and Minoraln^, fonnmg the third portion, or the,4th and 
iilti volumes of nifS System of Chcinistry. 2 vols. Hvo. I-orulon, 1835. * 

Kurr.—liruud/.ugc) dor okojioni-torhlschen Alineraloirio. Hvo. 1836. 

Uocli&trlltT.—Pojjulare Mincrah»gic. 12 pi. Hvo. 1H36. 

Lev}', A.—Pescriplinn of a Collection of Minerals made by IT. ITculand. 3„vols. witli an 
alias of :j;t pi. 1837. \ * 

V. IxjDiilurd, K. C.—Maturgcschichtc des Mincralfcich. 8vo. HcMiihcrg, 1831). 

Quenslcdl, Fr. A.—^b'thodc dcr Krystallographit^a text-l^ook lor beginners. 412 pp 
with 7 pi. ill 4to. Tiibivi^nx, JSIU. 

* Fischer, S. O.—Handbuch dcr Mincralogio, ,2 verm. Aufl. init 2 laf. 8vo. Viewna, 1840. 

Rammelsberg, F.—llandwdrtcrbuch dcs Chemischeu Thcils dcr Minerftlogic. 2'vols. 
Hvo. PirltH, ISII. 

-Ersles Sn]ipl(“jnont, &c. (1st snppU’inent to the same.) 160 pp. 8vo. Jferlm, 1SI3. 

To ronliiiued bienmall}', under the title ol Kcjutriorium des ChemiscJicn Thcils dcs 
iMineralo'^ic. 

Jluot, J. C. N.—Noiivenii Manuel complot dc Mincralogic, ou tableau dc toutes Ics sub- 
stinres iiiuieralos. 2 vols. IHinn. PaiU, 1811. 

Jjantlgrobe, G.—Ih'lirr die Fsoudoiaondioscn iin MuMiral-Reichc und verwandtc Hr- 
selii'inmigcn. .34.3 pp. Siu. Jutssef. 

Fuchs.—Vorlr.siiiigi'ii liber Mlneraloglo. 

Rlmii, Jf'fi.—Die I’srudoinorphcii des Mincralrrichs. 

Mobs Fr—’D ie i-ratcn Urgrifli: dcr Miiioralogic und Gcognosic. 2 parts. 8va yienna, 
1842. 


FOREIGN PERIODICALS.* 

Knousu. 

Annals ol Diilowjjhy, by Thomson. 20 vols. Lorulon, 181.3—1820. 

• new s<TN\s, by R. I’hillipSk 12 vols. London, 1821—1820. 

.foumul of Science and the Arts, edited at the Royal Institution of Great Hrilain. London^ 
JH1G--JH2J. 

Edinhurgii Fhllusophical .Tnurnal, hy BrsvrjItQr Jauicson. 14 vols. Edinb. 1819—1826. 
Kdinhurgh New Philosophical Journal, Conilnuud sliicn 1826. 

Edinburgh Journal of Science, by, David-Bw^Sifer. 1821—1832, two series, 

16 vols. "'T'J- ■ 

riulosopbical Magazine, or Anilals of Cheihist^, &c. by Taylor and Phillips, 1827—1831. 
9 vols. y.o>u/ort. 

T/>ndon and E(Unbu1‘gh PJiilosophical Magazine and Journal of Science, by Brewster, Tay¬ 
lor, and Pliillips, [new and united series.] Continued sinec 1832. iMndmx, 

Records of (jicncral Science, by R. D. Thomson, &cc. London, 1835, 6. 4 vols. 

FuKNClf. 

Annales dc Chimic. 96 voLs. Paris, 1789:—1815. 

Ajuialcs dc Chimic ct dc Physimie, by Qay-Lussac ajld Aragp. Parts. Continued since 
1816. . . 

Anna’cs des Mines. Paris. Continued since 1816. 

% 

Germa^i. 

Berzelius—Jahrcsbcricht ulier die Fortschritte dcr ph^schen Wisscnschaften, ans doni 
.Scbwcdisclidiiilbcrsctzt von C. Gmclin, and more lately by Wohler. Tubingen, since 

1822. ""•'V''’ 

Crcil, (3icmi8(dKd'Annaleiu^40 B. lidnuladt i$i$i^»Leipzig, 1784—1804. 

Erdmann, (afterwMds wxA Schweigger-Seidti,-and of late with Marchand,) Journal fur 
* praktische Chemie. Since 183,4. ’ 

Gvhlcn.—Journal fftr die Chemie, Physik und'Mii^^ogic. 9 B. Berlin, 1806—1810. 

* Tliosc Journals only are licre included, which for ^eir Mincralogicol in¬ 

formation, and arc referred to in the body of the Trd4ti^0.''. Tlie list is t^en mostly from 
Rammelsberg’s Chemical Mineralogy. ‘ • 
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flillicrt.—Annalcn dcr I’hysik. TfiBmulr*. Txip^vr^ 171)1)—IWI. 

Glockcr.—Mincralogisch^ tst U. J^urnberg, Part of 2d vol. 1837. Now con¬ 

tinued. 

KarsVn (und v. Doclicn)—Archiv fiir MinHralojrlc, Gcojrnosic, Ucr;rbaii und Hultcn- 
kuiide. Berlin. Since 1820. 

V. Ijeonhard.—Tastjhenbuch fur die iicsammlc Mincralofrie. 18 Biiiulf. Fmnkfurly a. M. 

18U7—1824. J^eitschrifL fiir Miiirralofriu, 5 Band, 182.')—1820. 

V. Trfxwdmrd und Brojin.—JalirlnicJi ftir AlineMofric, (ieogno)ilc#«!kc. 1830—18.32. Neucs 
Jahrhiich, since 1633. SluUj'uid. 

Poffjfondorf.—Annalcn dcr Thysik iind ffheitiic. J.^ipzi{*^ since 1H24. 

Sch\vuigj{iT.—Journal fiir Ph^sik und (Jliemie, (later with Schweig^cr-Scldcl,) GO Bandc. 
Ntimbergt Halle, tsil—ittOJ. 

IF offlnann.-*—Berg- und hultoniftfinschc Zeitimg. Conthiutd ; now llie third year. 

SwKiusn. 

Kongl. Votenskaps Acadciniens Handlingar. Rvo. SiorkJiolin. 

Afliandhngnr i Fysik, Kenii och Mincralogi, iitgifiu-af IFisingcr och Bcizolius. Glide. 
Slot.kholtn, ISDG—1810. 

Arsbcratlelsc om Pramsteg i liorni och Mlncralogie af Jac. Berzelius. Issued annually 
since 1821. 

Vcriiaiidlungen dor Kaiscrlieh-Rus^chcn Miner.dogisclicii (Jescllschaft zu St. Petere- 
burg. Now issued. 


AMERICAN. 


B. Silllraan.—Mineralogy and G<H)logy of New Haven, in-a statistical account of the city 
of New Haven, by IVe.s. Tinioth^ Dwight, published by the Connecticut Academy of 
Arts and Sciences, pp. 5—15. 8vo. New Haven, 1811. 

*A Aikin.—Manual of Mineralogy. l2mo. Philadelphia, 1815. 

*Wm. Pliillips.—Outlines of Mineralogy and Geology. 12mo. New York, 1817. 

*-Elementary Introduction to the Knowledge of Mineralogy, with nptes and addi¬ 

tions on Americai' Artirlcs, by Samuel iK^tdhill. 12mo. New York, 1818. 

Parker Cleaveland.—Elcinontary Treatiae'o^ Mineralogy and Geology. G70 pp. 8vo. 
Boston, 1816; 2d edit, in 2 vols. 8vo. ’ Bdrt^i^l822.' 

James Freeman Dana, and Samuel I* Dana:X^utlincs of the Mineralogy and G«s>logy 
of Boston and its environs, with a Geoln^col Map. 10^ pp. 8vo. Boston, 1818. 

♦Thomas Thomson.—System of Ohemistry, in 4 vols. 8vo., the 3d containing a Treatise 
on Mineralogy. Edited by Thomas Cooper, from the 5tli Loudon edition. Philadel¬ 
phia, 1818. 

Henry IL Schoolcraft.—A view of tlio TiCiid Mines of Missouri, including observations on 
the Mineralogy, Geology, Gcogiaphy, &c. of Missouri and ArkansaV, and other por¬ 
tions of the western Country. 2 plates. 300 pp. 8vo. New York, 1819. 

Chemical Exercises in the Iiuboratory of tlie CoUege of Physicians and Surgeons, by the 
pupils in the Jjaboratory und^ me direction of W. J. IVlacnovcn. 20 pp. 8vo. New 
York, 1819. Contains anaKf^es of llk)lnmite from Kingsbridge, and Sulphate of 
Barytes from Scoharie, by T. Sl E. GoOlard, and S. S. (Tasque, of South Carolina, and 
J. Emmett, of New York. 

Thaddeus M. Harris.—The Natur^ Hi^ry of the Bible, or a description of all the quad¬ 
rupeds, birds, Gslies, precious stones, &c., mentioned in the Bible. 476 up. 8vo. Bos¬ 
ton, 1820. 

•Delvalle Lowry.—Conversations on Mineralogy and Geology. Philadelphia, 1822. 

Webster.—Catalogue of Minerals in th«,;Stetq.of New York. l^mo. M^ny, 1824. 

Frederick H^L—Catalogue of Mincrals'Kmad in the State of^lTemiont,' and in the adjacent 
States.’ 44 pp. 8vo. Hartford, 1824. . • 

M. A. Webster.—A Catalogue of Miner^ which have been fpund in the State of New 
York. 32 pp. l2mo. silbany, 18dl. ■ 



* Reprinted foreign works are indicated by an asterisk. 
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Saniijcl Robinson.—Catalogue of Amniean Minerals with their localities, arranged in tl»c 
order ol the Slates. 8vo. 310 j»p. JBoirfon, IWo, 

E^nezer Eiiirnons.—Manual of Mineralogy and Ucology. 230 pp. 12)no. Albany, 1^26 ; 
2d <*dit. 2!)9 pp. 12tno. Albutui, 1?32. i 

J. T* (’oinsloek.—Eloinents of Mineralogy, adapted (o the. use of Schools and private stu¬ 
dents. Ixxvi and 33ri pp. Hvo. lio&Um, 1827 ; .3d eel. 12ino. 1^41. 

Janies Miic.ndey.—sketch of the Geology and .Mineralogy of the State of New York, 
pp. 281—.‘U»2, ill a wo^k entitlec^, “ The Kaluial, Sl.iti.stieal, and Civil History of the 
State of New York, by .Tames Macanh'y.” .3 vols. K\o. York, 1829. 

Elicnrzer Ruldwln.—Annuls of Yale College, In*New Haven, Coiinerliciit. 8vo. /Vein 
Haven, 1831. Contains a sketch of tlic (ii'ology and -Alineralogy of tlie vicinity of Yale 
(College. 

Vropos-als of the IMicnix Mining ('onipany, with a staleinoiit of the History arid Chtiiicter 
of their ^Tincs in Granby, Conn. 30 pp. 8vo, New Yoik, 18.31. 

T. Jarkson and Fruneis Alger.—RemarKs on the. Miixi’iulogy of Nova Scotia. 1 pi- 
ll.'i pp. 8vo. Guffi/n idgc, .Tio^s., 18.32. 

C. Andres Del Rio.—Elenientos de Oiyctognosia. 8vo. Philnddfiliiu, 1832. 

Charles Uphaiii Shojianl.—'rrcati.se on .Mmcnilogy. l.st part, one vol. l2aio. Heu'Hn- 
t)en, 1832. 2d part con.sisling of dcsciiplioius of the sjmtios, and tables dln.stralivc of 
their Natural anil Clienueal ulluntics. 2 vols. 12mu. with .'iOO wood cuts. Heir Uu- 
vrn, 183.). 

Jane Rilby WeNli.—F.iiniiiar lesson.s in Mineralogy and («(H:>logy, di-signed for th(5 use of 
young nersou.s and Lyi-ouins. 2 vol.s. l,2nio. Ifioston, 183.3. 

EiIvvariHitcheoek.—Uepoit on the (hology, Mineralogy, Rotany. and Zoology of Ma.s- 
Naehn.sotts, made and published by order of that Stale. 700 pp. 8vo. Amlicnf, 183.3. 

William W. Mallier.—Sketch ot the tlcology and Mineralogy ol New T^ondon and W lud- 
ham ('ouulies,in Coimeetieul. 36 jip. 8vo. w'itli a map. Honruti, 1831. 

N. F. Moore.—Ancient Mini;ralogy, or an Inquiry rcs|K‘Cting Mineral Substances men¬ 
tioned by the Ancients. 192 pp. 12 itio. Heto York, 1831. 

Jacob Porter.—Topographical Description and Historical Sketch of Rainficld, in Massa¬ 
chusetts. 44 pp. Hvo. (Jrccn/ield, ^ 

*3. M. Moflatt—Mineralogy and Crj-.ilallography; pp. 236—2!iH of the Scientific Class 
Bonk. Reprinted Moth additions fmin the London edition, by Walter R. Jobnsoh. l2mo. 
Phi/atldfiliui, I8.3li. 

This work. 1st edition, Hvo. 596 pj 

Abraham Gesiicr.—Remarks on tlic 
Halifax, 1837. 

Lewis Feuolitwangcr.—Treatise on (reriik-Rva Neio York, 18.38. 

*Joslnia Trinnner.—.Practical Geology anaJVfhiGralogy, willi instructions for the qualita¬ 
tive analysis of Mini'raLs. 527,pp. Hvo. Philadflfhia, 1842. 

C. U. Shepard.—Report on the Mineralogy of CK>nnf;cticilt. I vol. l88 pp. Hvo. Nnr Un- 
rrn, 1837. ContulnH v.ihiiibic notices of ninnerous minerals and iriineral ’ociihlies. 

K. Hitchcock.—Geology of Massaohusctt8;R30 pp.-llo. in 2 vols. Amhcit^l .'ind Nnrlliamp- 

/oiu C’ontains interesting notices of the Massachusetts minerals and mineral localities, 
with a drscripli'ni of tin; proposed species Liheohrite, (p. 662,) arid analyses of lin»c- 
stoues, iron ore?., marls, grreii s.ind, A,c. ^ 

IjCM'is C. Beck.—Mineralogy of New York ; 536 pp. 4to. with numerous lithographs and 
figuri's of cry.stala.. vl/iany, 1842. A very complete treatise on tho minerals of tin 
State, wilJi analysesof si'veral spccicg, and the new species Hfcilsonitc j)rn])osed, (p. dO.'). 

E. Emmorig, L. Vannxenj, W. W. Mather, and J. Hall .—i vols. in 4to. constituting, each 
.separate Geological Jhiports on diffr.rent scction.s of tho State of New York. AWanij 
1842, 184.3, 1844. Contain notices of numerous localities, with analyse.^ of marls, &'C 

IT. D. Rogcjs.—Rejiort on the tJeoIogy of New,Jersey. 3U0 pp. 8vo, Philadelphia, 18-ti. 
Contains nu.aierous notices of loe,alitics, with analyses of green sand, &.c. 

J. C. Booth.—on the Geological Survey of the State of Delaware. 118 pp. 8vc 
Hover, 1841.''^^^^C)ntuins analyses of green sai^dj, &c. 

C. T. Jack.son.—J^ual Reports ctlirce) on tll^.^O&eology of Maine—1836^ 1837, 1839. 
JJoslon. Contain notices of numerous loicalitlra, with analyses of iron ores, Unieafones, 
&.C. —Report on New Hampshire; contains inalyscs of the ])fryi of Acworth, albitc of 
Alstcad, brown tourmaline of Orford, dcsenpti^' and analysis of the new mineral 
chloropbyllite, ciystallography of Danaite, and the o^d of tin of Jackson, N. H.; also 
an.alyses of iron ores, limestone, &c.i with notices of huirieious localities.—R^jort on 
Rhode Island: contains notices of a few localities^ with a description and anmysis of 
the new. species Masonite. 


). Now //ac«n, 1837. 

Geology and Mineralogy of Nova Scotia. 8vo. 277 pp. 



I 


MINERALOGICAL BIBLIOGRAPHY. 


603 


# 

'I’lio Annual Reports of the States of Pennsylvania, Vll^lnia, 31arylan(l, Oliio, lennes- 
see. Indiana, and Wiseonsin,contain a lewnoticesof localities; the last, by D. J). Owen, 
an interesting account of the lead and copper region of Wisconsin. 


ARTICLES Iff AMERICAN JOURNALS. 

Cohnuhian Magazine, ior 17t^S. Philadelphia. 

R. —On the Ores and Fossils of AnieriefL Vol. II. pp. l.'i.l, SOB, &.c. with several plates. 

The Medical Repoititafil, edited by Samuel 1 j. Mitchill and Edward Miller. 8vo. New 

Yfirh, 1798^1812. New series, J812—188;i. 

* 

Voi.. I.—179R. 

S. niiiiel Mitchill.—A Sketch of the Mineralogical IlistoTy of the State of New York, 

pp. a-rii. wi. 

Vol. TI.— 

Formation of the American Mincralogical .Society, p. lO.'i. 

S. L. !\1.—A new variety of argillaceous iron ore, p. yO.'i. 

Vol. III.— ISOO. 

Adamantine Spar and Basaltes, near Philadelpliia, p. 202. 

Thomas P. Smith.—On (hystallization, p. 253. ' T- 

Samuel L. Mitchill.—A Sketeli of the Mincralogical History of the State of New York, 
p. 235. Continued J'lom Vol. 1. p. 452. 

Vo,. IV.— IPOl. 

Molybdamu in American granite, p. 419- 
Voi- VI—1803. 

Rev. David Warden.—Observations on the Natural History of the village of Kinderhook 
and its vicinity, p. 4. 

Vol. VII.—1801. 

(icad, Iron, and Tin Mines in the Western Country, p. 300. 

Native (Jold discover.'d in North (’arolina, p. 3Q7. 

Barytes disooveied ii New .Jersey, p. 427. •*_ ; • 

Vol. VIII.—180.5. - 

Disclosures in Mincialogy, horn speiymenfi IffPdght to Dr. Mitchill, p.'8!. 

Place where the Ore of Columbium was found, p. 437. 

Vol. IX—1810. _ " • ■ ' 

Jjcad Mine in Piiiinsylvania, on Perkiomen Creek, p. 112. 

Samuel Akerly.—Mincralogical description of the coimtry near Wall-kill and the Sha- 
waiigunk MounUiins, in New York, p. 324. 

Vol. XI—1808. ^ * 

American Ore of Titanium, p. 69. 

(lihhs’s Collection of Minerals, p. 213. 

Fluntc of Liino and Oxy^ of Manganese in the State of New York, p. ^1. 

Vol. XII—1809. 

Mineralogieal Notices of Onondaga, N. Y., p. 89. 

DiseOve^ of Minerals in New Jersey^ p. 195. 

Gideon C. Forsyth.—Geological, Topogmphical, and Medical information concerning the 
Eastern part of Ohio, p. 350.^ * 

S. P. Hildrellu^A concise description of Marietta, in the State of Ohio, with an enume¬ 
ration of mme vegetable and mineral^pRSductions In its neighborhood, p. 958. 

Voi. Xllt—1810. ‘ ' 

David B. Warden.—Analysis of the Stone of the Fejee Islands, employed by the Savages 
to make their axes, p. 75. ' ^ 

——— Analysis of Sulphate of linlb of Ononda^, N. Y., p. 76. ^ 

Lead in a metallic state, discovered in a spruce nar, p. 82. 

Notic# of the formation of a Mineialogical and Metallurgical Institution at Boston, p. 194. 
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Voi. XIV.—Ifill. 

I’eH of a Meteoric Stono in. June, 1809, in Lat. 58", N., Lonjr. 70° 25% W. p. 178. 

David B. Warden.—Description and Analysis of llu^ Met<‘oric Stone which fell at Wes¬ 
ton, (H. l>ce. U, 1H07, p. 194. c 

Fall of a Meteoric Stone in Xorth Carolina, Jan. IHlO, p. ,’190. 

VoL. XV.—1812. 

Quartz crystallized around Lead, 8.i. » 

New S’enVs, conducted by S. I* Mitchill, Felix Pascalis, and Samuel Akcriy. 

VoL. I.—1813. 

F. Aigster.—Minerals in the vicinity of Pittsburg, Penn., ]>. 211.. 

Vou 11.-1815. 

Hauy on American Mineralogy, p. 86. ' 

G. G. Sibley.—Description of great salt plain.s near the sources of the Arkansaw river, in 
TiOuisiaiia, p. 405. 

Voi,. Ml.—1817. 

.Minerals and Plants found at the TiCad Mines iii the Missouri Territory, p.’135. 

VoL- IV.—1818. 

NaUve Copper of North America, lOI. 

The Aiheriain Medical and Philosophical Register, edited by David Ilosack and John 
W. Fjancis. 8vo. New York, 1810—1814. 

VoL-II.—1812. 

Brackenridge.—An account of the Minerals of Louisiana, p. .33. 

VoL. Ill—1813. 

David B. Warden.— Description and Analysis of the Meteoric >Stonc8 that fell at Wes¬ 
ton, Conn., in 1807, p. 413. 

4 

Anie.riran Journal, conducted by Arcliibald Bruce, M. D. 8vo. New York, 

1810. 

Voi,L—1810. 

8. L. Mitchill, M. D.—Descriptive Catatq^^ of Minerals found in the interior of l)ie 
vStalc of New York, p. 1. 

Col. Gibbs.—Observations on tlic Fracotiiajbon Works, p. 5. ' 

-— Mineralogical notice fespepting ti^ West River Mountain, Connecticut River. 

p. 19. 

-Inm Works ift Vergennes, Vt, p. 80. 

-Mass of Iron from liouisiuna, p. 218. ' 

VV. Meade, M. D.—Description and Analysis of an Ore of Irfjad, p. 7. 

-Mincralojfical Notice respecting Elastic Marble from Massachusetts, p^93. 

' Description of several newly discovered Ores of Ix'ad from Northampton, Mass., 

p. 149. 

George Chilton.—'Chemical Examination of Heavy Spar from New Jersey, p. 16. 
Archibald Bruce, M. D.—On Native Magnesia from New Jersey', n. 26. 

' Dcffcriptioh end Chemical Examination of an Ore of Zinc from New Jersey, 
p. 96. 

- . - Notice respecting American Iluatcs of Lime, p. 32. 

■ On some of the Ores of 'i'itaniurn founds tho United Statds, p.233. . 

S. Godon.—Pbci^hate of Lime and. Phosphate of Lead f/om Pennsylvania, p. 30. 

Ch^es J. Wi8^~Description of Melanite from Pennsylvania^ and Amber from New 
Jersey, p. 31. - .. 

Benjamin S illiiri &^r-Dcscrt^itlon of the Lead.Sl|pins near Northampton, p. 63. 

- - Mineralc^cal and Geological Obsari4iionB on Neyv Haven and Ttr. vicinity, 

p. 1.39. 

B.-On the powere of the Command BIow{gpe, and it^, action on several of the 

mineral species, p. 199. , 

Benjamin 8. Barton, M...D.*-*‘Noticc of .Finite of Limefrom Virginia, p. 7^ « 

James Cutbush.—On'the Blue Earth of New Jersey, (1. 8^.> ^ 
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Samuel Brown, M. t).—Description of a Nitre Cave on Crooked Creek, Kentucky, 

p. 100. . 

Iron, and Manufactures of Iron, p. 114;*CopTCr and Brass, p. 116; Manufacture of 
Dbad, i>; 117. 

Indicolite'at Goshen, Mass., p. 123. 

Mass of Malleable Iron from the Red River, p. 124; Zircon at Trenton, N. X, p. 124. 
Solomon W. Conrad.—Zircon of Trenton, X, witl^an Engraving, p. 427. 

Samuel Akcrly, M. D.—On the Geology and Mineralogy of %he Idaud of New Yprk, 
p. 191. 

William Smith.—On the Saint Maurice Iron Works, near the town of Three Rivera, in 
fx>wcr Canada, p. IQH. ‘ . 

Robert Giltnor^.—A descriptive Catalogue of Minerals occurring in the vicinity of Balti- 
ihbre, p. 221. 

Huyden.—On the Chromate of Iron found near Baltimore, p. 243. 

Beryl in the United States, p. 2C3. • 

Minerals from Tennessee, p. 265. 

TMerary ant^ Pkiloiophical Repertoryt 8vo. MiddUhury, Vt-y 1813—1815. 

Vni.. I.—1813. 

On ('occolitc near Lake Champlain, {^. 372—382. 

American Journal of Seienee’.and Art$, conducted by Benjamin Siltiman, Prof. Chem. 
and Min. &.c. in Yale College. 8vo. Nete Haven, 1819; after 1838, witli B. Silicon, Jr. 

Voi, L—1819. 

Ideality of Fluor Spar and Galena, near Shawnectown, Illinois, p. 52. 

James Pierce, Esq.-^arbonate of Magnesia of Hoboken, N. J., pp. 54 and 142. 

Native Chopper near New Haven, p. 55. 

John H. Kain.—Remarks on the • Mineralogy and Geology of the Northwestern part of 
Virgiiiia-arid the Eastern part of Tennessee, p. 60. 

Edward Hitchcock.—Geology and Mineralogy of a section of Massachusetts, on the 
(k>nnccticut River, with a part of New Hampshire and Vermont, pp. 106 and 436. 

W. B. Stilsoni—eulogy and Mincralo^ of a part of Indiana, p. 131. 

New Localities of Agate, Chalcedony, Chabasie, Stilbite, Analcinic, 'Htanium, Prehnitc, 
dtc., p. 134. 

Amos Eaton.—^Account of the Strata and Minerals at the Southampton Lead Mine, p. 

136. ■* . 

Samuel Brown, M. D.—Singular substance ibond with the Native Nitre of Kentucky and 
of Africa, p. 146. ' 

Rev. Elias Cornelius.—Geology and Mineralogj, &.c. of parts of Virginia, Tennessee, and 
the Alabama and Mississippi Territories, pp. 214 and 317. 

C^ilcb Atwater.—Notice of the Geology, Mineralogy, Botany, «Scc. of Belmont Co., Ohio, 

p. 226. 

F. C. SchtelTer.—Localities of Agate, Apatite, Brown Hiematite, Carbonate of Magnesia, 
Jasper, Malachite, Talc, Graphite, Qiuirtz, Barytes, Tourmaline, du., 236. 

LocaKtics of Mtner^s.—Molybdenite in Shutesbury, Mass, and Pettipaw, Conn., lim> 
pid (Quartz, in West Cana<ki C^k, N. Y.; Plumbago,. in Cornwall, Gmn.; Minerals 
of the Blue Ridge; Sulphate of Bastes, at Southii^;ton, 'Conn.; Beivl, at Haddam; 
J^impid Gy{>8um, near Cfiyuga lake; Amianthus, in the. Anthracite of Rh(^e Island ; 
Red |*yroxcne, near Bidtiinore, pp. 237—244. 

]>iscovery of American Tungsten and Tellurium, pp. 312, 316, and 405. 

Prof. Dewey.—Mineralogy and Goedogy gf the vicinity of Williams College, Williams' 
town, Mass., p. 337. * . * 

Gol. Georirc,Gibb8.T—Tourmalines and other Mmerals of Chesterl^d and Goshen, Mass.* 
p. 346. ' 

John F. Brace.->xMincra!s of the Gneiss ^^nge of litchfidd Co.. Conn., p. 351. 

J. ll Comstock.—Discovery of American'ipmoabar and Native Lead. 

J. 7'orrey, M. D.—Staurotide on the Island ef New Yo^ki p. 435. * 

Vox. H.—182D, • . • . 

B. F. Stipkney.—American Cinnabar and Native l^ead, jk 170. * 

Fibrous Sulphate of Barytes, from Oarliale, N. Y.,p. P 

James PTcrco.--feeology, Minondogf, Slc. of the Secondary Region of New York and 
New Jersey, p. 182. 
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Benjamin Silllmari.—Sketchca of a Tour in the ronnties of Now Haven and Litclificid/ 
Conn., with notices of tlic Oeolo^, Minemlo^’, &-c., p. 201. 

Prof. Dewey.—Ijocalitics of Serpentine, Bitter Spar, IVeniolite, Mien, &c., in MasaachU' 
setts, p. 236. * 

Amos Eaton.—I»caUtirs of White Aug^te, Sappar, I’lumbugo, and Adularia, in Con¬ 
necticut and Massachusetts, p. 238. 

J. W. Webster, M. D.—Minerals,at }laddam«nnd other places in Connecticut, p.239. 

D. B. Douglass.—CrystallF/ted Heavy Spar on the Jslanda at the w('st end of I^kc Erie, 
p.241. • 

J. F. Dana, M. D.—Tremolite, Plumbago, and Epidote, in New Hanip.sbirc, p. 241. 

Rev.'Mr. Schfrffer.—Epidote,*var. Pistacife, in Dufehess (-o., N. Y.. p. 241. 

Prof Dewey.—Notice of a Mineral, supposed to be Wuvellile, p. 249. 

M. P. Berthier.—Analvsis of the New Jersey 0ms of Zinc, (fnnn the Ann. des Miaes,) 
p.3l9. 

Prof Jacob Orecn.—On the Cryslallizalion of Rnow^ p. 337. 

.Sulphate of Magnesia, 16 miles west of Alb.iny, p. .375- 

Vor- UT.—1821. 

John Dickson.—Mineralogy and Geology of parts of South .and North C.amlina, p. T. 

(j. Troost, M. I).—On (he Amber of Marjdand, p. S. 

F. Hall.—On the Ores of Iron and Manganese, p. fid. 

J. A. Allen, M. 1>.—Minerals in the vicinity of Brattlcboro', Vt., p. 70. 

Henry R. Schoolcraft.—On the Native Copper of Lake Supyiior, &-c., p. 2<I7. 

— ■ Gwlogical character of the Misponri I^ead Mine r^ion, p. 24H. 

T. I) Porter, M. D.—Mincralogical notice of some parts of Ndrtb and South Carolina j 
r^jcality of Zircon, ice., p. 227. 

D. Dickson.—Locality of Corundum, p. 220. 

Locahtie.** of .Micaceous Iron Ore, p. 232. Limpid Quartz from Fairfield, N, Y., p. 23.3. 
Agaric Mineral, Vermont, p. 2.3 4. Fluor Spar on the Cenosce river, N. Y., p. 23.'». 
Fetid Dolomite and American W'avelljtc, p. 239. Alum in decomposed. Mica Slate, p. 
240. Garnet Rock, Reading, Conn., p. 241. Virginia and Illinois Unor Spar, ]i.24.3. 
M.inganesc and Sulphate of I^irnc in Virginia, p. 24.3. Alum Stone and oilier Mine¬ 
rals in Ohio, p. 246. 

J. J. Bigsby, M. D.—Geological and Mincralogical Ob.scrvations of the Northwestern 
portion of I,ake Huron, p. 2.34. ^ 

Benjamin SilHraan.—Argcntiferou.s Galena from Huntington, and another Lead Ore from 
Bcthlcm, Conn., with misceHan(*<ms observations on Lead Onis, p. 173. 

John liickc, M. J).—Account of the Copperas Mines and Manufactory in StafiTord, Vt., 
p. 326. 

Sulphate of Strontian, Mouse Island, I^ke Erie, p. 363. Epidote at Nahant, Mass., p. 
3(>4. Fluor Spar gf Genesee, N. Y., p. 3G7. I'luor Spar ol lllinoia, p. 367. 

VoL. IV.—1822. 

Z. Cist—On the Wilkcsbane Anthracite, p. 1. 

-New Locjility of Manganesq, p. 38. 

Thomas Nuttall-Ujn the Serpentine of Hoboken and the Minerals it conlaias; Ncma- 
litc, Marmolite, p. 16. 

F. Hall.—Iron Mines and Manufactures in Vermont, p. 23. 

Jolm H. Steel.—New Locality of Clirysoberyl at Saratoga,.^. p. 37. 

T. Seal.—New Locality of Beryl, Chc.stcr Co., Penn,., p. 39. ^ 

Benjamin Silliman.—Notices of Minerals md Rocks, chiefly in Berkshire,' Mass., and 
contiguous to tlie waters of tlie upper Hudson, and the Jjakes George :uid Champlain, 
p.40. 

FIuot Spar, near Providence, R. I., p. .30. Fluor Spar in Tennessae, p. 51. Nativa Yel¬ 
low Oxyd of ITuDgBten, at Lmie’s Mine, Conn.,' p. 52. Columbite, at Haddam, p. 52. 
Chrysoberyl of Haddam, p. .32. l^umbago, liom'NoHh Ce^lina, p. .33. 'Micaceous 
Iron, from nev Northampton, Mass., p^53. Foliated Tide, ActinoHte,, Windbpm, 
Vt, and other places, p. 54. Rose Quarts, of SouUibury, .Cmin.; Crystidl»cd Chlu- 
'rite from the Falls of the Schuylkill; Black^O:^d of Manganese, p.'54. Rutile,'at 
June’s Mine, Huntington. Conn., p. 55. 

Massive Yellow 0^^ of Tungsten, p. 187. Fluo^'Spaf, at Ptf.ney, Vt, p. 188. 

T. Cooper, M. P.—Gn Volcanoes and Volcanic substances, o. 20.3. 

Prof. Deweyi—Crystallised Steatite, Middlefield, Vt,; •Zoisne', Wardaboto!, Vt} Silico- 
calcareous Oxyd of Titanium, pp. 274—277. '/ 

D. W. Barton.—On the Virginia Fluor Spar, p 277. 
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.Tosoph Delaiield.—Sulphate of Strontlan of. Lake Erie and Detroit rivcT) p. 279. 
J. J. M. D.—Suipliate of Stmntian of LaKe Erie. 

11. H. Hayden.—Ore of Cobalt and Manganese, p. 283. 

T. M. WcW—Minerals*in tho vicinity of Providence, R. I., p«284. 

Henry Scybert.—;AnalyBi8 of Molybdenite, p. 320. 

<i. T. Bowen.—Analysis of the L^c Erie Sulphate of SUontian, See. p. 324. 


Voi.. V—1822. • , , • 

James Pierbe.—Gtwlogy and Mineralogy^ &c. of the Highland^ of Now York and New 
Jersey, p. 2fi. • • 

Benjamin SilUman.—Localities of Minerals, ro. 39, 254. 

James G. Pcrcival.—Lociility of Sulphate of Barytes and other minerals in Berlin, Coon., 
p.‘42. , 

Henry ScyherL—Analysis of Tabular Spar, Pyroxene, and'Colophonitc, of Lake Cham¬ 
plain, p. J13. 

— Anulysis of Maclurcitc, p. 336. 

-Remarks on Chondrodite, p. 366. 

(h-orge T. Bowen.—Analysis of the Calcareous Oxyd of Tungsten, from Huntington, 
Comi., p. 118. ' 

-.-Vnalvsis of the Pyroxene in the vicinity of New Haven, p. 334. 

John S, Bigsby.—Outline of Ihe Mineralogy and Geology of Mdh)ay, C., p. 205. 

John 'lorri’y.—iVscriptiou and Analysis of a new ore of Zinc, p. 235 

Thomas Nuttall.—Remarks on the Minerals of Paterson and Sparia, N. J., p. 239- 

Prof. Dewey.—N otice of Crystallized Steatite, and of Ores of Iron and Manganese, p. 249. 

Denison ()tni.stcd.—Rocks and Minerals collected in Nortli Carolina, p. 257. ' ' 

('utaJogne of Minerals presented to the Amcr. GeoL Soc., p.'2()7. 

(rnen Zme Ore of Ancrum, N. J.; Stilbite in the Highlands offsite New York, p. 399. 
Siliceous Oxyd of Zinc; Franklinite of New Jersey, p. 400. Molybdenite; Zircon, 
from North Carolina; Native Copper, Phosphate of Copper, Carbonate of Copper, Red 
Oxyd of Copper, at Summerville Copper Mine, N. J., pi 401. Jeffersonite, Automolite, 
Sphene, p. 4lfe. Cyanite, p. 403- 


Vou VI.—182.3. 

Kdward Hitchcock.—Geology, IVLncralugy, dec. of Connecticut, pp. 1 and 201. 

Henry Seyburt—Analysis of a Munganesian Garnet, with a notice of Boracic Acid in 
Tuurmoliiies, p. 

-Protest in relation to the discovciy of fluoric Acid in Chondrodite, p. *188. 

'J'homas Nultoll.—Reply to Mr. Scybert, p. IJf. 

Major Dclaficld.—.^Vincric^an .^tjjdalusite; p. 176. 

James Freeman Dana.—Localities of Minerals in New Hampshire, p. 245. 

Steuben 'Paylor.—Localities of Minerals ih Rhode Island, p. 245. 

Jacob Porter.—^Various Localities of Minerals, p.24C. 

J. Stuart.—lx)calil)cs of a few Minerals in Vermont, p. 249. 

W. I^iigstalT, M. D.^-^Mincrals foimd in Gneiss, near Cold Spring Tjanding, p: 250. 

Prof. Keating.—On the Caduiia of Ancnira, p. 180. 

Prof. Dewey.—Analysis of Argentine and Crystallized Steatite, p. 333. * 


Vof.. VII.—182 b 

Edwanl Hitchcock.—Geology, Mineralogy, &c.of the ConnecUcut, p. 1. 
f[. R. .Schoolcraft.—Copf^r Mine on lake Superior, p. 43. 

Wnj. Muude.—Ijoculities of Minerals in Connecticut and Massachusetts, p. 49. 

Thomas H. Webb.—Fluor Spar, Tourmalines, Talc, p. 54. 

It N. Fcnn.—(>»al, (4yp8uni, and Barytes, New York, p. 56. 

Jacob Porter.—Ijocalitics of Mine^ls in^L^esachusetts, pp. 56 and 252. 

Dt. Cutbush.—LocalUies of Minerals near West Point, p. 57.' ^ 

Frederick Hall.—Localities of Minerals in Vermont, p< 58. 

Prof. Dewey.—Additional Notice of A^ntine, p. 248. . ,*■ 

Charles U. Shepard.—Yonitc of Rhode u^d, and Glreen Feldspar of Chesterfield, Mass., 
p.'251.’ 

Steuben Taylor, M. D.—MisceUaheous Xiocalities of Minerals, pp. 56 and 252. * 

Ebenezer Emmons.—Miscellaneous Localiries of Minerals, p. 254. 

Voi. VITI.—1824. . . . 

C. De^yv—Geology snd MinenJon of a part of Massachusetts, and paiit^bf the ad¬ 
joining States, p. 1. ' ' 
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J. Higsby.—List uf Minerals and Orc^ic Remains occurring in the Canadas^ p. GO. 

New Localities of Sahlito, Augit^jt^j^anite, Ac., p- 88. 

Ifcnry Seylicrt.—Analysis of tile Ol^Mherylsof Haddam, Ck>nn.) and BralU) p. 105. 

G. T. Bowen.—Description and Analysis of SiUlmanitc, n. 115. # 

-Analydis of a Siliceous Hydrate of Copper from New Jersey, with a notioe of the 

Localities of Spod^meno in the United' States, p. 178. 

Malleable Iron of Louisiana, p. 21B. 

Miscellaneous Localities Mineiafs, pp. SS^6—^23G. 

C. A. Lee.—Notice of the Ancranf Lead Mine^ p. 247. 



Voi- IX.—1825. 

Denison Olmsted.—On the €lold Mines of North Carolina, p.’5.- 
Edward Hitchcock.—Localities of several Minerals in Massachusetts, p. 20. 

Localities of Minerals; PhiUipstown, Putnam Co., N. Y.; Cold Spring, Pittsfield, Mass.; 
Dalton, Mass.; Chatham, N. Y.; Schaghticokc, near lloosac river, N. Y., &c., pp. 
39—44. 

G. W. Carpenter.—Localities of Minerals in Pennsylvania, p. 45. 

J.G. and J. B. Anthony.—Minerals in Rhode Island, p. 46. 

C. U. Shepard.—Scapolitc and Finite, &.C. in Massachusetts, p. 47. 

--^Anthophyllite at Branford, Conn.; Quartz Fseudomorphousof Lead, at South¬ 
ampton Lead Mine. 

Samuel Robinson, M. D.—Miscellaneous Localities of Minerals, p. 49. 
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E. Rothc.'^-Rcmtirka on the Gold mines of North Carolina, p. 201. 

Voi-X1V;^1828. ' ’ ’ 

G. W. Oaip^tcr.—Mlneralo^ry of Chester Coi, with an account of some of tlic Minerals 
of Pelawdic, Maiyliuid, aod oilier localities,'p. 1. 

J. Finch.—Geol(^y and MideralogF of country neat Wfstcdicster, Perm., p. 15. 

Native Iron'slightlv arBonlurcttcd, p. fTS. >icnnont Mangane.'ie, p. 190. 

Edward Hitchcock.—Miscellaneous notices of Mineral Localities, with Geological re- 
nnirkSj p. 215. * • 

O. T. Jackson and F. Alger.—Mineralogy and Geology oLa part of Nova Scotia, ]C^05. 

G.^^Carpn3^|k|On the Salt and the Salt Spnogsof the Ignited States, p. 1. 

Strplttto SiriiffllTOalt Springs and Salt of Salma, N. Y., p. 6. 

C. 'r. Jackson and F. Alger.—Mineralogy and Geology of a part of Nova Scotia, pp. 132 
and 201. 

Amos Eaton.—Gases, Acid, and Ssdts, on and nev ^e Erie Canal, p. 233. 

VOL.XVI.—1829. 

E. Mitchell.—G<'<»logyof the Gold region of North Carolina, p. 1. 

J. C. Keeney.—Novaculito in Georjpa, p. 185. 

J. Finch.—Rronzito, at Amity, in Orftoge Co., N. Y., p. 185. 

C. U. Shepard.—On Native Soda Ahi^ i^ Milo, p. 203. 

——-Columbito in Massachusetts, p. 2l7. 
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ADDENDA 


sulphate of the perozyd of iron from Mendon and Autcuil, peculiar in 
containing but little water. Compositiooi according to M. Meilleti Sulphuric acid 42’90» 

peroxyd of iron 53*30, and water 3*96=*100*16, leading to the formula 2F^S®“j-3H. 
It occurs in small friable nodules, or balls, of a clear yellow color, disseminated in an ar¬ 
gillaceous bed, associated with the plastic day. It had been taken for hydrate of iron. 
(Ann. des Mines, 4c. scr. iii, 808.) 

Bismuihie Galena.—The ore of bismuth occurring at the Lubcc lead mines of Maine, 
has been chemically examined by A. A. Hayes, and found to be a bismuthic galena, or a 
mixed sulphuret of lead and bismuth. Physically it scarcely differs from fine-grained 
galena. (A. A. Hayes, in a private communication to the author.) 

Branchite. —Branchite is a resinous substance, somewhat resembling Scheererite, from 
a deposit of brown coal in Tuscany. It is colorless and transparent, ^thout smell or 
taste, and has a greasy feel. G.:iBl'00. It fuses at 167® F., and dow not crystallize on 
cooling, in which respect it difiers from Scheererite. (Savit Leonli. und Bronn. N. Jarhb. 
1842 . p. 459.) ... 

Cobalt Bloom and Cohort OcArc.—Kersten fipds that a cobalt bloom from a mine near 
Schneeberg, has part of the oxyd of cobalt replaced by lime; he obtained, on analysis, 
Arsenic acid 3d*l0, pritoxyd of cobalt 29*19, liifie'8-00, water 23 90. He suggests that 
it n^y be identical with the /Joteiite of Levy, (p. 273.) It occurs in* small implanted 
globples of a iep rose red color, having a radlatk structure and a dnisy surface. Tho 
protebryds of nickel and iron often replace, in the same manner, part of the oxyd of co¬ 
balt The ec^U ochre, or arsenitc of cot^t, (see p. 274,) from a mine near Schneeberg, 
afforded Ke^n, Arsenous acid 51*00, arsenic acid 19*10, protoxyd of cobalt 16*60, prot- 
oxyd of iron 2*10, water 11*90, with a trace of oxyd of nickel and sulphunc acid. Ker- 
Bten supposes both these salts to have proceeded from the decomposition of gray cobalt, 
but'eonsiders the cobalt bloom as a crystallization tom a wlution of arsenate of cobalt, 
while the ochre is merely the immediate result of' the^oxydation of the cobalt ore. (Pogg. 

In ^he analysis of Ais mineral by B. Silliman, Jr., (p. 526,) the iron was 
estimated ps protoxyd, from the excess found in the analysis, (193*355.) But Mr. Silli- 
man slates, (Silliman’s Jsmr., xlvi.) that there is reason to believe that the lime might 
have been in excess; and allowing for thiA, and taking the iron as peroxyd, he de- 

duces-thc formula (Ca, Mg, K) Siri-(Al,ire) Si®+3H, which is identical with 
that given for some chj|^aziteB, (fton^^borough*) excepting half Che jlroportion of water. 

(See page 559.) .• l 

Hydrous Pyrites, ^asserkies of the Germans.)—Berzebus remarks that it is improba¬ 
ble that the water in this varie]^ of pyrites is k diemic^ combinaUon, fshasb^n sug- 
gested .by |Gao4ei^(8eep.4W)’ It has not been ol^cd crystallized. (Arsberat, lb4J, 
p. 200.) " 


jortit, or Kalkoligoklas ofFoflRhhlSJiBw,) ocpomwilfr pyroxene ano o uua 
ne^. It is a colorless mkeial, appaiSiity ^to^ihomboidal m its crystallization, wn- 
Ssrin^Silica 61*22, alumina SaiSi/JteMwa^iron 2»41, lune 8*82, magnesia 0*36, 
soda 2*56, irith a ttace of potash. JUnwpj^s is an emenl^ gw“ copper, from 
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d‘of iron 0*63=99 09. G.=3'623.^ 'It is usually mixed 9 Ututu^; Krahtie in 


a< kind of pearistone) occurring in the form of gfobules, jt|9^ cdlor, wita'a concentric 
structure and columnar fracture, imbedded iu oWdiamy Copipowtion, Silica 

71*83, alumina 13*49, per^xyd of iipn 4*40, kmc 1*98, magrau-^7, Soda 5*56, TOtaah a 
{raee=100*43. It is frord Hrafhtinnabruggr in Iceland. (Arsb^i.af Berz.^ .1843, pp. 
189—192.) ‘ I . •. ‘ . 

A Recent Iron’Zeolite.-^T):aa mineral forms incrustations two or lines thick upon 


water 33'00=99'89. The waters of the mine holding sulphate of itonm solution^ re¬ 
maining for some time in contact with fluor spar and silica, become, in some way charged 
with iluo-silicic acid; on reaching the air, the^lton and manganese are supero^dlzcd, 
and the salts deposited as a hydrous metallic sUiewte. (Keraten, J. £ pr. Chem. zzu, 1.) 

Kammererite. —This new species, from Bissenk in Siberia, has been instituted J>y Nor- 
denskiold, and named in honor of the Mineralogist M. Kammerer. It occurs almig with 
chromic iron, in six-sided prisms, having a perfect cleaysm, and within, ncarlj^ the leddisli 
violet color of lepidolite. G.=2*76. H.siS. Before me blowpipe it exfoliates a little, 
and gives out water, without melting even oa the edges. Composition, according to 
Ilartwall, Silica 37*0, alumina 14*2, oxydof cBrome 1*0, magnesia 31*5, liue 1*5, prot- 
oxyd of iron 1*5, water 13 0. Berzelius remarks that this miner^ resembles the Hydrar- 
gillite of Kosc, Achmatowsk, (see p. 304 of this treatise,) and is also very near Ko- 
bell's pyroscicritc, (see p. ilSO.) (Act Soc. Soi. Fon. i, 483 ; Arsberat, 1843, p. 193.) 

Z.eonliar^ire.-^Re8embles Laumonite in most of its characters, and may ^ identical 
with it. The primary is given as an oblique rhombic prism, with M : M=96° 30', and 
P: M=114o and 64*=^. H.=3—3*5.' G,=2*25. Color white, or with a yellowish or 
brownish tinge.' Whitens and crumbles on exposure like Laumonite. Composition, ac¬ 
cording to DcllTand Babo, Silica 55*00, alumina 24*06, lime 10*50, water and loss 12*30. 
(Pogg. Ann. 1843.) 

inonruJite.—Monradite is allied, in composition, to picrosmine. It is a pale yellowish 
mineral, verging on red, with the hardness nearly of feldspar, a vitreous lustre, and the 
specific gravity 3*2673, occurring massive, but with one distinct and-another unperfect 

blowp' 

tion, 

4*04. It is from Bergen in Norway. (A. Erdmann, K. Vt Ac. H. 1842, p 103.) 

Native Oold. —Native gold has been observed in. Tennessee by Prof. im¬ 

bedded in laminated graphite, either in gra^ or thin leaves between the folia. (vl Troaat, 
in a private communication to the author.) 

Orea of C&riitm and Ytlrium. —In these ores, Moswder has lately discovered that’the 
oxyd of cerium is associated with the oxyds of lanthanum and the new* metal didyihium; 
and the oxyd of yttrium with the oxyda of the new metals erbium and terbiu% (Pogg. 
lx, 297,311; 1843.)' 


nific |^vity=3’174. (X fdr. pr. Chem. xxra» 375.) 

Sulitnanite .—lliis mineral has lately been a^yied by A. A. Hayes, of Roxbuiy, 
'wi^ nearly thb s^e result as obtained by Bow^. * (Private conunomcation to the au- 

Vfi^tantalite, (p. 438.)^'nie color of this mii^e^ is yelret-^lttk. 

Vanadate of Lime .—^This compound;]||as been obeervjsd^^y Fioinus, disseminated in a 
specimen of pitchblende, the locality ckT ipfaich is not knoi^^' It has a .hmk red color, a 
foliated stmetore, and a bright shining lustre; ^e vanedium, which sciM jimUysts have 
detteted in mtchl^ende, (seep. 439,) it supposed to have come from witH this 
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Almzite, ^331 
AcadioBte, 341. 
Acarpioi^ubica, 503. 
dodSbfthcdra, 503. 

T06ea, 504. 

Achates, 414. 

Achiritc, 3^. 

Achmitc, 373. 

Acic^ilar Bismuth, 501. 

Acid, Antimonic and antimo*: 
nous, 203. 

Arsenous, 314. 

BoAcic, 214 
CarMoic, 212... 
Murialle, 213.' 

Sulphuric, 213. - 

Sulphurous, 213. 
Tungstic, 261.... 
Acidum iMracicum, 214. 

arsenosumy 214. 

Acin^j 373jr; 

Actmolitc, r 
Actinoteuj 
Adaman^'S^ 

Adi^antiuc S[Ar, 398. 
Adamas octahrarjAs, 399. 
Adtaphim Spar, 359. 

Adinole, 3SS. 

Adularia, 348.. 

Acr atffl^hericus, 2l2. 
azotietis, 212. 
carbonicus, 212. * 

fetidus, 212. 
I^drogcnicus, 211.' 
tnuriaticus, 213. 
phosphorieuB, 2ll« 
sulphuroBUS, 2l3."^ ^ 

tcrrcnus, 21^. 

AerhcnBtein,'l|^7'' ■ 

AnenghmiUtf, ' pwhFomatis 
cher,3lSr » 
Agalma^^^307. 

Agviciffi^, 843. 


Agate, 4l'll 
Alanticon, 379. 

Alpsit* 373. 

Alabaster, 240. 

Alallte, 365. 

Alaunstein, 232. 

Albin, 327. 

Albitc, 352 : 

Alexandrite, 394. 

Allagitc, 253, 362. 

Allanitc, 429. 

Allochroitc, 382. ' ‘ 

Allogonitc, 234. 

Allopliane, 303. 

AUophane, Opal, 531. 
Aliuauditp, 271. 

Almartdihe, 382. 
Almandine-ruby, 396., 
Almandine Spar, 416^ 
Alfnandusrbombohednia,^! 6. 
Alum, Native, v. Potash Al¬ 
um, 216. 

Ajnmooia; 217. 

Feather, 215. 

Iron, 217. 

Magnesia, 216. 
Manganese, 217.'• 

Soda, 81& 

Alumen ammoniaeum, 217. 
ferroeumj 217. * 

magnesicum, 216. 
roangaq^um, 217. 
officinale, 2l6. 
plumosum, 215. 
aodicum, 216. 
Alum^balmde, 232. 

Alumina, Bil^dratd of, 377. 
Fluate ol, 234^ 
Fluoeilic^ 01^401.^ 
Hydrate .oi^.304, (?i55s- 
ite. ^ .. f..'*- 

jr. ^yffipus diphoUpliate itf| 
ftiagn6Baraii^‘347. 

I^M^of|30fi375.377, 




Alumina, Subphosphate of, 
233. 

Sulphate of, 215. 
Trisulphate of, 231. 

Alum Slate, 590. 

Alumstonc, 232. 

Aluraine fluatde alcalineh231. 
fluat^ siliceusc, 401. 
hydratee sUiciferc, 301. 
tnagn^seie, 395. 
sidfatde, 215. 
phosphated, 233. 
Aluminite, 23l. 

Aluminas rhombohedrus, 232. 

ternmus, 231. 
Alumocaluite, 414. 

Alunitc, 232. 

Alunogen, 213. 

Amalgam, Native, 463. 
Amausite, 348. 

Amazon Stone, 346. 

Amber, 512. 

Amblygonite, 374. 

Amethyst, 410. 

Oriental, 398. 

Amiant, 368. 

Amianthoi^, 368. 
Amianthus, 368. 

Ammonia dum, 217. 
Ammonia Mdrbteof, 222. 
Sulphate'of, v. Mascag- 
nme, 222. 

Ammoniac-salt, 222. 
Amphibole,'368.’ 
|Amphigdn^338. 
Amphiraelite, 356. 
Amygdaloid, 564 
Analcime, 337. 

Anatase, 423. 

Andalusite, 366.- 
Andalusius prismaUeus, 386* 
Andesin, 353. 

Andwynbcrgolite, 331. , 

'Andreolitc,Ml. 

Anglaiite, 271. 

Ak^pbsite, 277. 
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Anglcsite, Copreoas^ 284< 
Anhydrite, ^1. ' ^ 

Aohydc^ eulphate of ]aiw< 

Ankeri^JaW. 

AnortbitOi,!^ 
AnthophyWt^'^72. 

H]|'drot&, dlS. 
Anthosiderite, 446. 
Anthracite, 519. 
Antbraconite, 243. ^ 

Anthrax BitominoBUB, 
lapidew, 519. 

ALDticdjit, 330. 

Antigorite, 314. 

Antlmoioe hydro^kulfurd, 505. 
natif, 4u6. 

Antimoine oxidd, 261. 
oxidd sulfurd, 505. . 
Bulfurd, 491. ' , ^ 

sulfnrd nickelifdre, 469. 
Bulfurd pbmbo-cuprfdre, 
48-t. 

Antunon, Gbdiegen, 466. 
Antimonblende, 505. 
Antimonbliithe, 261. 
Antimonglanz, 4^1. , 
Antimon'sUbcr, 467. 
Antimonial copper, 467. 
copper glance, 485. 
nickel, 469. 
silver, 467. 

Bulphufi^ of silver, 490. 
Antimonnickel, 459. 
Antimonophyllile, 9i^ 
Antimonozyd, 261. 

Antimony, 466. 

Arsenical, 495. 

Gray,491. 

Native, 466. ^ 

Oxyd of, 261. > 

Plumose ore of, 405. 

Red, 505. 
Su)phurat*of..491. 


Sulph. of Silver and, 490- Arsehikkies, *475. 


White, 261. 
Andmony.'baryto) 261. ' 
Jknde, 505. 

Jpoom, 261. 'A 

A^fiuuitei 230. 

■ / 

Aidirite, >1 

A^rizite/9^ 

Aphrodite, 309^^ , . 
Aphthitalite. 2^ . ^ ^ • 
Aplomc,3ajk 4 ', 

ApiiphvUite', 327,. 

Aqua timing, 213. 
Bulpfaurica, 213. 



trimetnmi^ 260. 
virtdii,i71..' r ‘ 
Aread^. m 

AifivedBonite, 370. 
Aigehtintimonial, 467. 
antiznonid sulfurd. 1 ^. 
en 486 . m ■' 
[Argent, 461. 
noir,489. 

sulfurd, 460., 

' antimonifdrd et'Quprifere, 
490. V-^ 

flexible^'491,' 
fragile, ^9, ' . 'S?- 
jArg^talus cioereUB; 296. 
[Argentine, 243. 

Argentum octahedruro, 461. 
vivomj 462. 

lArgilUeeooB.uoii'on, 451. 
Argillite, 580. 

Ancite, 33^ 

Arqherite, ^3. 

[Arragonite, 246.' 

Arsenic, Native, 461. 

.1 BiilAird jdnne,' 509. 
sulfurd roup, 5 (^ 

Red Bulpburet,’5w. 
Ydlffw aulphiutfT, 509. 
214. 

Arsenicit, a. Thannacedite, 
239. 

Ars^e Aeid, 214. 

Araenik, Gei^^n, 467. 
ArBemkantirndn, 4951^ . 
[ArBenikalkies, 474. 
AraeoikblOthe, 214^239. 
ArsenikeiBen, 474>' 



Arsonikkob^tldet,, 47^ 
[Anenikinaiqtu,'474. 
Araeniknickd, 470. 
AreeniUp, 293. « 

Araenibin riioi^hedrum, 
467.. ; 

Arsenonderit, 474^^. 
Arsenoas acid, 214 
364,515a’• 
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AugUBtttej^t.;-L" 
A.uin^ 33^4V .‘fc-*** 

Aurichal^ftft'™^ 
Auripigraont,^ 
Aarut^antsi* 

Aurum RajdQUBi,'460.. 
|Autoinqlite,397. 
AventitHno quartz, 4ll‘ 
Axinit4.40’7.‘ 
Azure-ma]adiite^6t‘ 
[Azure spar, 34 ^ 3474 . 

Aturp sSfac, M7. '• ' * • 

Azhfite,'286,34f7. 




Atttib^herio afr, 212. pwgsdfe, 


Babingtonhe, 368i" 

Baikalit, 364. . , . 

Balas Ruby, 396.* 
Bcdtimorjte, 30{L' 

Rbmlite, 5^. 
[Bara)itsfu8ilis,256. . 

' Jc^nstOnii, 25&^ 

obiiMus; 255. ^ 
ponoeioBus, 257. 
prismaticuB, 254. 
rbbipbuhcdruB, 256. 
rubdftipicnB, 253. 
Baroliie,25& . . 

Baroselemte, 257* . .''t'. 

Barsowite, 35^; 

Bkrytes, Carbongte o41^6. 
Garb, of 1% and, 255. 
Sulphate of,' 25 ?.' 
Sdtphato^arbgaiate pf, 
•258.:‘-. ’■ 

Daiyt'Harmoloitte, 331.' 
Barytine, 257.' 
BarytocdlcitC^ 2o^'* 
BarytO'OelcBtine, 256, 
BaiytophyHtti523.> 
Ba^t, 583. 

Buai^, 411.^^ ' 
Ba^a^^htt/455. / i>'> 
Basic Fbcerine, 259.'*^ 
Baugiteite,,249. 

BaiSpms. 
J9eauihonti^^^5,324. 
Bci^dteiO) 

Beir^n* 

BerauT 

K< 
g-cr_, 

^^mannit 
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Ber^theer, 

13c ryk * 

_ )04. 

rhoiabbMitfaB, 

Bcmstem* 5 
BertbieHte, 

Bcrzobne» 

Bpteehto, 339,275,3^. 
Beodtiibte, 347. 5^. 
Bad«tein,307» 

4l5, 585. 
Biotmi^'3^ V 
Biroofla, 346. 

Bisoutoa acioulan«i, 501 
rectaofjruluB, 500 
tiiQinbohcUniB, 501 
Bunmtalutf acirulons, 20^1 
" d(id#l^pdruB, 263 
ochi^^us, 263. 

BiBomtb, 163. 

Ancular, 501 
Arsenical, 263 
Caibonato of, 262 
Cupreous*, 501 
Native, 463 
Oxyd ot, 263. 

Bismuth, Plunibo>cuprifcFous 
8ul{diuiet of, 501 


BUilMite, 4854496*^^ 

g Uue «teetwr4o» 
I w ris e psteia, 4^ 
Blauspftthi 347. , 
Bleieide, 274. 

Blcifabl^^, 4^. 

Bleigdb, 2^. 

Blciglanx, 496 
BJe igl%tto, 285. 
Biugtinifni, 285 
Bleilarur, 284 
Bleihoriicr/, 275 
Bleunolybdat, 2K0. 

Blei Bcherlsdures, 282. 
Bioisntriol, 277. 

Blc ischeclat, 282 
Biciscb$nmer, 49 Ir 
Bltischweil, W1 
Blende, 503. 

Bloeditb, 2^. 

Blowpipe, 119. 
Blooastcmo, 411. 

[Blue cLSbestuB, 415 
copper, 486 
iron eartb, 270. 
uon Mtone, 445. 
malachite, 286. 
spar, 317. 
vitnol, 226. 
Blutstcm, 450. 


Silicate of, 2G3 

sulfurd plumbO'Cuprift icJHng imu ore, 449 
501. I Bole, 522 

sulfpid plombo-di genii iBoIognidn spar, 257 


fere, 464 
Sulphiiiot of, 500 
TeUunc,501 ‘ 
fiialnuth-glance, 500, 501 
blende, 1)63 
obbalt (tfe, 473 
mckel, 472 
ochid, 

> ailyeTi 464. 

Btftnut^e, 500. 

BUknutite, 262. 

BismiApm argenticum, 464 
octflj^run, 463 
Bitter spar, 2^. 

Bitterkiuk, 248. 

Bittiispatli. 248. • 

Bitumen, 51^ 
wnarum, ^16. 
oommums, 516. 
flexile, 516. 
frdgrans, 516.* 
Bltummoscs bote, 5l8. . 

RtummouB ooalf 518. 

Black copper ^ 
lead, old. 

Black-jack^lOV' 

Blatteiom, 4OT. ' 
Mfitterk^e, 518. 
Blattaceldfiib 
sBlatlMBES, 324. 



Bolt^tc, 345 
Bolus, 523 
Boiacic acid, 214 
Bordcitc, 405 
Boiarius henuhednis, 405 
riibofaciens, 406. 

Boruto of lime, 243 
Borax, 2l5. • 

obbquus, 215. 

Borazit, 405. 

Bordiglione, 294. 
Borocdlcius fioliatus, 242. 
obbquus, 2^. 

Bc^ite, 501. ^ 

Botrjogen, 227^ 

Botryoute, 342. 
Boulangente, 495. 
Boumpmte, 484. 
BraunUeien, 278. 
BrauneiMnstein, 449. 
Braunite, 440. 

Braunstein, Piemontischer, 
379, 

Grauer, 44}. 

Schwaner, 441, 
Braunsteiifluead, 382. „ 

Bred|nunt^. Btown spar. 
Brevieite, 9^ ' 
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Brewstento, .325 
Bntbyne-salt, 228 
Brittle silvei ore, 489. 
Broohanlfte, 295r 
Bromhte, 255 
Brongniartm, 228. 
}1run/ite, 366 
Miookilc, 424. 

Blown iron ore, 449. . 
heindtite, 449 
ochre, 449 

Brown spar, 248, 251. 
Brucitc, 314, 388 
Buchol7iU,37H 
Bucklandite, 379 
Buntcr>kupfcrktp8, 480. 
Buntkiipfc rerz, 480. 
Bostanutp, 363 
Byssohth, 3GH 
Oll^wnitc, 523 

Cirbolong, 408, 414 
Cacoxene, 239 
riiiiigoriii stone, 411. 
Cdlditt, 346 
r ilaminc, 263 

, Cupnferous, 294. 

Kli ctnr, 265 
(Trecu, 2H7. 

Cdlamite, 368 
Calcareous spar, 213 
tufa, 24.3 
Calci (Jony, 411 
Cdlcidlub docolorans, 249* 
Doloiiiii, 218 
rhomhirus, 216 
rhombobedius, 243. 
Cdlcitc, 243. 

('dlcdonite, 284. 

Cdlldis, 346 
Cdloiiiel, N ilive, 300 
Canaanitc, .582 
Cdncnmtc, 317. 

Canditc, .395. 

CanehlstcAi, 382. 

C iintabte, 408 
Caoutchouc, Mineral, 515 
Capillary Pyntes, 471. 
Caporcialgite, 329. 
Carbonic acid, 212. 
Carbunculns, 382 
cubiculi, 384. 
decudsatus, 385 
dunetneus, 381 ^ 
dodeodliedruSi 382. 
hemihedrus, 385. 
rhoinbicus, 379 
Carburetted hydrogen, 2^1. 
Camclian, 411 
Carpholite, 375. 
Carphositlcriie, 272 
Catlimte, 591 
Cat’s eye, 411. 
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C'avolmitc, 347. 

Cawk, 257. 

Colesttne, 2M. 

Cerasia rhoioWdea, 505. 
Ccrasite, 275. 

Ccratus cubiouSt 299. 
foliaceuS} 300.- 
quadratosr 3,00. 
viridis, 300. 
Cercrite, 428. 

Cerine, 429. 

Cerinstein, 428. 
Ccritc,428. 


ClvysoeoUS) 286. " 

oblupnfi, 404. 
recUn|adii}^ 403. 

Chumtc, 

, Cimoliteu303^ ^ * 
'Cinnaba^ SO?.. 

Cinnamon 0toilb/362. - 
Clasiatvlna acrotomua, 343. 
dasaiMation of ' Mineraloy 
' 125,128.. 

ClauBl^aliie, 497. - 
Clay, 590. 

Blate, 580, 590. 
Cleavage, 28. 


iiL435. 


TitaniferouB, 432. Clay, 590. 

CcrituB rhombohedruB, 428. Blate, 580, 590. 

Wollastunii, 428.' Cleavage, 28* 

Cerium, Carbonate of, 259. Cleayelandjto, 352. 
Fluate of, 258. ; IClinkstone, 585. 

oxyd4 siUcifi^re, 428. Clintonitc, 314. 

Silicate .of, 428. CJuthalite, 523: 

SubscBquifluate of, Coal Anthracite, 519.^ 


Cerium-Baiytc, 259. 

Cerium Oclire, 523. 

Ceriom ore, 428. 

Ceruse, 274. 

Ceylanite, 395. 

Cbabasie, 340. 

Chabasin, 340. 

Chabazite, 340. * 

Chabazius monooKnatus, 342* 
rhombohedrus, 340. 
Chalcedony, 411. 

Chalcolite, 297. 

Cbalilitc, 330. . 

Chalk,243. . 

Chamoisite, 447. 

Chaux boratde siliccuBe, 342, 
Chenocoprolitc, 269. 

Chesay copper, 28G. 
ChiaatoUte, 386. 

Childrenite, 235. » 

Chiltonite, 343. 

Chlorite, .317. 

Chlorite slate, 587. 

Chloritoid, 52.3, 

Chloritspath, 523. 


Bitominous, 518. 
Brown, 518. i.. * 
Channel, 518. v” 

Glanee, 519. 
Cobalitea'cubicus, 474. 
hemi’Cubicus, 473. 
octahedrus, 472. 

Cobalt, Areeniatc of, 273. 
Arsenical, 472. 

Arsenite of, 274. 
.^Binarseniet of, 472. 
*Biamuth, 473. - 
Diarseniate of, 273. 
Earthy,- 443. 

Gl^ce, 473. 

^n^473. ■ 
oxidd noir, 443. 
Radiated white, 473. 
Red, 273. 

Silver-white, 473.' • 
Sulphate qf, 226. ’ 
Sulpho-atseniet of, 473. 
Sulphurct of, 474. 
Un-white^ 472. 

White, 472,473. 


rr 

Chlormerkurspathy see Hcnn Cobaltalus ochracduB, 274. 


Quicksilver. 
Chloromelan, 446. 
Chloropal, 447. 
CUoropheeite, 586. 
Chlorophanc, 236. 
Chlwophyllit^, 306.* 
Chloioil^el,'396. 
Chlorqufiick89ber, 300. 
Choadrodite, 368. 
CbmidroduB 4ibliqao8,.368 
liiombicoB, 389. 
Chonikrite, 5^. . 
Christianite, 354. . f- 

ChromeiBeoBtein, 445. ! * 
Chromic iron, 4^. 
OhryBobaryll 394. >•’ 


rhombicuB, 273. 
rabdlqBj 273. 

Cobalt-bleierz, 423. . 
Cobalt bloom, 273. 

Cobalt blSthe, 273. ' 
Cqbalr-kies, 474. 
Cdbaltine, 473.. ' ' 

Cobalf-mica, 273.* l 
Cobalt-oehito. Red^273. 
Cobalt-orq,. BiBiQ^,-478. 
Cobait-pyrite»;.4W- 

Cobalticoffaidi% i^7* 

C^te.t$66. : 

Cqlopbonit^ 3^. 

Cater, IP85- ;■ 

Ccdnmbits, 436. ' <' 




I , octsAedros, 434.^ 
i ^t^gyinB, '436. 

- uramfeti8,'438a. 
OotnpouRid CryatalOi 65,81. 
Comptopite, 330. , * 
Condrodite, 388. • * 

Condurrlte, 294. 
Conglom^tcs, 589. 

Comte, 248. . • ' 

Copal, Fossil, 513. ' 

Copper, Xatiye, 464. 
Antimonial, 487. 
Argentiferous, 498: 
Arsenates of, 289^29.4. 
Arsenid of, 478. 

Bi silicate of, 288. 

Black, 426. 

Blue, 286,486. . , . 
Carbonates of, 286,-287. 
Crenate of, 295. 

Glance, 486. 

Hexmuria1.e of, 293. 
LenUcular, 291. 

Martial arsenate of, 269. 
Muriate of, 293. 

Natiye, 464 
Oxydulated, 425. 
Phosphate of, 291, 292. 
Purple, 480.', 

PyntouB, 481. 

Red oxyd of, 425. 

Selenid of, 487. 

Sclonid - of ■ Silver and*, 
487. 

Silico-carbOnate of, 288. 
Sulphate of, 1^6. 
Sulphuret of, 486. 
Sutomret of Antimony 

MiSTda?. 

Sulphurct of Silver aiid, 
■ 488. 

Validated, 48(^ 
Vitreops, 486. 

Copper and -Xead,- Selenid 
-a of, 498. 

Copperas, 224. 

Potfilib.226r 

Soda, m • • > 

whiti^m 
Y^w, 2^. 

C<^^^ ftotiiT.204. 

■ Copper glan^;.l^tumatoidaI, 
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Copper Ofo, anaWa.'S89. •. 

Vari^tcd, 480, 

Velvet, 886. ', 'W 

Copper pyritiBB, 481. “ 
Gepper schautn, 384. 
Cojj^uramte, S97. 
CoquunUte, 335. *. • 
Coi^lmerz, 607. 

Centdinite, 406. ' * 
Corindtoi 398. 

€oii&, MoupUln, 370, 538. 
Corhdenne,, 583^ 

Oonaeo'us lead, 975. 
Conmdam, 398. 
Cot0ittua^375. 

Cotuonite, 375. 

Couzenvake, 356. 

Covedonite, v. N^belino,347i 
Grichtonite, 454. 

Gx^uto, 430. 

Groiialite, 333. 

Crocidolite, 445* 

Grocoisjte, 283. 

('Tonalus aciotomuB, 27&. 
allia^us, 379. 
amorphua, 378. 
diatomus^ 284. 
flexOia, 376. 
hexagoi^us, 278. 
h^cyntiiua, 383. 
Minium, 385. 
ochraceus, 385. 
poritomus, 275. 
ponderosus, 382. 
prismaticus, 377. 

.. ‘ Pjrainidalis, 380. 
quadratUB, 37.5. 
rcainlfomiia, 385. 

, i^ombicus, 274i 
^mbohedruB, 379. 

^ ribombordeua, 384. 

383. 

s^totfems, 380. 
vanadifiwua, 381. 
Vefuviaiuiil, 375. 
Vauqudini, 283.» 
Cronsted^, 4^. 
Cn>M0Q^3S5‘ 

Gnicitq, 386. 

Cryalotf fttfUia, 331. 

Cryolite, 231: ^ 

Cryone-haloide, 331.' 
CryatoUtcatioA by heat, 95} 

. dH. 

during, 

indued in, 


Crytallogeny, 71 
Crystallogenicattractuin, 78-! 
Cryatals,jfrim./Qirmof,‘21 ,22. 
cdtenunM,. 47. 
cmi9ego/9ec.planeBof,0^i. 
c«mpOu^, 65, 81. 

cun5«d,*47,51. ___ 

disterfed, 48,<i&, 87. .^clvauxcne, 524. 
mtemal hnperfee. of, SS.IUeniant, 399. 


Danaite, 475. 
Danburite, 53<1. 
Dath6litc, 343. 
Datholua dbliquus, 343. 
Dayidaonite, 391. 
Ddvyne, 347. 
Dflphinite, .379.* 



^fitdr, 92. 

. ,. 28. *• 
teoinple(e/u«., 96 j 


.r irregularitieB of, 45. 

. pseudomorphouiSy 54. 

- striated, 45. 
lOuban, 480. 

Cube ore, 368. 

'CiU>e spar, 341. 

Cubizit, 337. 

iCuiwVj arseniatd, 389—394. 
carbonatd bleu, 286. 

vert, 286. 

ffHs> 483 . 

^ muMte, 393. 

' ozidd rouge, 425, 
oziduld^ &5. 
phosph4t6j 391, 293. 
pyiiteuz, 481. 
pynteux hepatique, 480. 
spicifbrme, 486. 
scl^d argental, 487. 
veloutd, 296. 
Cummingtionite, 373. 
Cupreous angleaite, 384. 

manganese, 441. 

Cuprius ochraecus, 426. 

oc^hedrus, 435. 
Cupi\im octabedrum, 464. 
Cyunitc, 375. 

Cyniatine, 524. 

Gymophane, 394. 

Cypralua acicularia, 393. 
acrotomua, 390. 
aniorphus', 248. 
Broebantiaqus, 395. 
casruleua, 286. 
coheentribus, 290. 
decrepitana, 394. 
dyatomus, ^3. * 

ezb^ans, 393. 
foliacens, 293. 
fuscus, 287. 
hemihedrus, 391. 
rectun^ua, 391. 
rhombohednis, 389. 
spocioaua, 269. 
vanadifema, 395. 
vdig^a, ^6. • 
zincifcru8,-387. 
|C3rpime, 381. 
jCyprites cubicus, 483. 

• dodecahqdhia, 485. • 
Jividus, ^6. 
reptangohiB, 484. . 

• 487 : ' . 

tetrahednu, 483. 


Demantapath, 396. 

Dcnnatin, .310. 
l^camin, 338. 

Devonite, 333. 

Peweylite, 309. 

Piagonito, 325. 

Diallag, Talkartigcr, 313. 
Diallage, Green, 3G6. 

Mctalloidal, 313, 366. 
Diallage rock, 588. 
l^jpHogite, 353. 

Atmant, 399. 

Diamond, 399. 

Diaphaneity, degrees of, 107. 
Diasporc,-377. 

Diulumphyllit, 270. 

Dichroitc, 406. 

Dimorphism, 31. 

cause of, 89. 

Diopaidc, 364. 

Dioptasc, 389. 

Dioritc, 583. 

Dioxylite, 276. 

Ipiploitc, 356. 

Dipyre, 357. 

Dialhenc, 375. 

Diathene>apar, 375, 377. 
DogTooth spar, e. Calcarcoua 
spar, 346. 

Dolerite, 583. 

Dolomite, 248, 588. 

Dreelitc, 356, 524. 

Dyoj^litc, 27C. 

Dyaclaaite, 335. 

Dyaluite, 39?. 

Dystome-glance, 483—485. 
DystomC'iDalachite, 395. 
Dystome-spar, 342. 

Earthy cobalt 443. 
Edelforaite, 329, 337. , 

Edelite, 333. 

Edelitb, 343. 

Edingtmiite, 330. 

Edwardsite, 434. 

Egeran, 381. 

Ehlit, 292. 

Eiaenhlau, 370. 

EiRenbiiithe, 246. ^ 

Eiaeiichrom, 445. 

JSiaenepidot, 379. 

Eisene^, Blaue, 370. • 

Griine, 271. 

Eiaenerz Trappiaches, 455. 
Eiacncrz Hyatatisches, 45S. 
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Eiscnjjlanz, 450. 

Eisenkies, 477,478. 
Kiscnkicsel, 408. 

Eisonopal, 414. 
KiRC‘tioxjd,450. 

Eiscnoxyti liydrat, 449. 

Scliwuf^saures, ^5. 
Eiscnpechcrz, 268, 
Klst'nphyllit, 270. 

Risen resin, 2.30. 

Eiscusinter, 268. 

Eisenspath, 251. 

Eisenrosc, 455. 

Eisspath, 348,351. 
EliB0lite,3i7. 

Elain spar, 357. 

Elasmites hexagonus, 500. 
Electric calamine, 265. 
Electricity of crystals, 110... 


Eupyrehrmto, ^7. 
Euxenite, 7* 
EuzeoUto, '9^4. * • 

* ' ♦. N 

Fohlerz, 489U 
Falilunite, 365* ' .. . 

Hurd, 406.'■ • 
False TofAZ, 411^ 
ftiserzeotith, 392 . ' 
Fassaitj 364. , . * 

Failga^te, 524. 

Fayalite, 586. 

Father alum, 215. 
Feather ore, 495. 

Federeri, 495. 

Feldspar, .348. 

Glassy, 348, 351. 
Ilemi-pyramidal, 330. 
Labrador, 355. • 


Electnun, 461. 

Enibritliite, 495. 

Emerald, 391. 

Emerald copper, 286. 
Emerald-malachite, 289‘. 
Emeraudo, 391. 

Emery, 398. 

Emmonsitc, v. strontianitc, 
254. 

Endellionitc, 484. 

Epidutc, 379. 

magnesifcrc, 380. 
Exanth^ose, t>. Glauber’s 
salts, 220. 

Epimccins cyaneus, 375. 
albus, 376. 
dissiliens, 377. 
Sillimanianus, .377. ' • 
Bucholzianus, 378. 
Epistilbite, .329. 

Epsom Salt, 221. 

Erdkobalt, 44.3. 

Ercinito, .3.31. 

Enmite, 424. 

Eriiiite, 290,522. 

Erythrite, 3^. 

Esclicnitc, -132. 

Esmarkite, 306, 342. 
Essonite, 382, 

Etain ozyd4, 

Bulfurd. 4^. 

Euoairite, 487. 
Euchlore-malachitd, 293,297. 
Euchlore-salt, 22-7. 
Euchioa.aurcai 509. 

rabdla, 508. 

Euebroite, 289. 

Euclase, ^3. 
Euclaae-haloid^, 239, 240. 
Euctasc-mica, 270. . 
Eudialyte, 416. 

Eugenesite, 459. 
EugOnglanz, 4^. 

Euwbnte, 502. 

Eupbotide, 588. 


■ Fcldstcin, 348. 
Felsgliptmer, 323. 

Felsite, 587. 

Felspar, 348. 

Fclspath, 348. 

apyre, 386. 
bleu, 347. 

!, tenace, 345. . 
resinite, 415. 

Fer azurd, 270. 

calcareo-silieeux, 448. 
hydro-oxidd, .449. 
oligistc, 450. 
oxidd, 449. 
oxiduld, 4,52. 
niugncliqiic, 452. 
Fcrgusoniie, 435. ■ 
b'cTfotantalite, 438. 

Ferrum oclahcdrum, 457. 
Fetthol, 523. 

Fcttstcin, 347. 
Fibro-ferrite, 226. 
FibroUte,377,378. , 
Fichtelite, 514. 

Figure stone, 307. 

Fiorite, 414. 
Fischaugenstein, 327., 
flexible silver ore, 4.91. 
Flint, 411, 

Float Htooe, 411. 

Flos fern, 246. 

Fluceriner 258. 

Basic, 259. 

■ HueUUe, 234. ' « 


Flu^us Cbildrenianua, 235, Gdthite,450. 


FogsU .CQp ^t ^ 13^ 

Fowlci:iter3weV*^fu • 

Fraetitre, Jantfr o& 1.16. 
FrankHnife, ' 

Fnifardit, 381i : 

Fu^fitQ«d2l. ... 

Omar’s Eia^,* 591., 

• • • •• * ^ 

Gabbro, 315. 

Gaddlmite, 431: •. 

Gtealuin columnare, .228. . 

obliqtinm, 2!^. 

Gahnitc^ 397. 

Galena, 496. 

'BismuUiic,. 6l7. •; 
Cobaltic,.497. .. 
Gallizinite, 4^. . 

Galincy, 263, 265. • 
Ganomatit, 269. 
Gknsekothig-crz, 269. 

Garnet, 362. 

Boh^ian, 384.- 
'i’etrahedral, 385. ' * 

White, 338. 
Gamct-blende, 503. 
Gay-Lussitc, 218. 

Gcdrite, 524. 

Gchlenite, 359, 526. 
(Telijblcierz, 280. 
Gelbcisenefz, v. Yeflow Cop¬ 
peras, 4 ^ 5 . 

Gclberrie, 449- 
Gcocronite, 493. 

Gihbsite, 304. 

Giescckite', 348- . 
GIgantolito, 307. 

Gilbertite, 525. 

Giobertite, 249. 

Gismondine, 332. 
GlunzarsenikkicR,,474. 
(ilun'/kubalt, 473. 

(tlnstirz, 48|^ 

Gluubcrite,'226. 

Glauber’s salt, 220. 
Glaucolitc, 346. 
Glaukosidcnt, 27Q. 

Glimmer, 3^, 3^, 323. 
tilottalitc, 525. 

(imeliiii^^c, 340. 

(inoiss, 579. 

Gokumite, 361. 

Gold, Argentiferous, 460. 
Goniometers, 56,.58. 


! bexsgojhus, 237.. 
obliquus, 234. 
ocUdicd^, 236. . 
pyromiibdfe/2^4 ’ 
rbombicgji,234 
Victinatti|^235. 

FIucnt, nuoe »p«r,.236. * 
f1iipr4ialoidet234^^1^, 269. 


Graniioatife, 368. • 
Grammite, 361. < 
Grammltes tabl0i^t361. 
Granat, 388L ^ 

Granite, 579. 

Gr3i4iic gold, 

‘‘'^'^wllurium,-46l^B^SlH 


mbletm l4i9eat<»i^;246. (^rifibhte, 581- 
snie, 403. Graubraunsteinen^ 
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Cratikupfercn^ 4^ 
(Jrauspi^— 


(;my 

(iru*' «jnpipertMl6:'483. 
i\r£enltii^ui. 484. 

. _.-I »TJ-I. 


lH^d6nbemte« 365. •' 
Hfi<lyphai»i-278. \ 
IfTcUotropd, 4X1. 
Helvin, 38.5. * • ' 

[Hemutifo, 449,-450. 


Gray antin^gi' Niokelilfar-jHqiatik', ^7. 

Graystonp, 5jB3. 

Grayvacke, 590. 

Green caJiuninet 887. 

earihf 525. 
iron 4ffe, 271 ' 
maladutc/286. 
sand, 525'. 
vitri(^, 2^. ' • 

Grccnlandite, 382| 

Greenock^j 505. 

(irroenovite, 4 ^. 

(vreenston^ 583. 

(ironat, 38^ 

(frcuatite,386. 

(rrengeshek 525. 

Gronnlitc, 444. 

Grossularite, 382. 

(•rtinbleicrz, 278. 


GTiinei8enerdef52S. 

Gruneiacnstemi v. Green Iron 
Ore, 271. 

Gr(inerde, 52.7* 

Gummispath, 285. , 

<iurho5an| Gurhofiic, 248. 

(iuyaquilkte,, 516.' 

Gynmitc, 302. - 

Gyrisalua, rectangttlu4. 241. |Hyaointh> 417. 
rhomboideuB, 240. [Hyalite, 414. 


Hcrderitc, 23^ ^ 

[Hersclwdite, 344^ 
Herrcritcy 526. 
He,tc])07.itc, 26*. 
Hoterozite, 267. 
llculanditc, 324. 
Hisingerite, 440. 
Hoganito, 332. 
Hohlspath, 3K6. 
ITolmegite, 314. 
Ifonc'slate, 580. 

Honey stone, 231. 
Honigstein, 231. 

Hopcitc, 266, • 
Hornblende, 368. 

Labrador, 361. 
Hornblende rocks, 582. 
Homerz, 299. 

Horn quicksilver, 300. ■ 
Homstone, 411. 

Ilouillc, 518. 

Hudsonite, 367. 
HiimlKddtine, 230. 
Uumboldtilite, 3.59, 526. 
iXuinboldtite, 342. 
Hiiniite, 389. 
lluraulite, 267. 
Iliuroni^ 526. 


Gyps,’ Gypsum, 240. 

Ai^doma^ 241. 
(^ypsnilwiaibidc,. 240- 
(Tyrasol, 414 

Haar^cies, 471. 
Habfonen)e»nialachite, 293. 
Has^tUq, 449.450. 
Haftievjotdhf 617. 
Haidingcrite, 240, 492> 
Hair-salt, o. Epsoni-sult, 221. 
Ilal-baryte, 233—;257. 
Halbazurt^i, 284. * 

HaUite,23l. 

HaUoy)itb,.30l. 
llaUoyBit^ 301.. 

Hard Fa]ilunite,>406. 
Ifardncssf ecatf^-V^ 
Uarmotomc, 331, 332. 
Harringtonite, 334. 

Hartlte, 514 
Hatchetine, 5!14v » ’ 
HauHtiianoi|e;.4^^ ' • 
Hauyne,4&«i- * 

HayW(mb> 585^617. 
Hea 
He 



iHyalomict, 581. 
IHyalnsiderile, 404. 
iHyalus, acutus, 407. 
bicolor, 406. 
opalinus, 414 
rhoinbohedniB, 408. 
HydrargilUto, 304, 618. 
flydrargilluB Gibbraanus, 304 
Hydfurgyrites aUiaceus, 502. 
Ilydrarg^um doilecahcdruni 

fluiduin,'462. 

Hydraulic limestone, 592. 
Ilydruboneite, 242. 
Hydrogen, 211. 

CarburcUed, 211. 
FbosjAurotted, 211. 
Sulphur^od, 212. 
Hydrolile,'340. * 

Hydrolus adhtercns,'502. 
argillifc^mis, 301. 
ccrinus^ 301.-. 
pyrosmieus, 302. 
ros^B, 302. 

, . tincti^, 303. ' 
jHydro^agneaite, liSO. 
iHyditJphan^ 414. • 


J V 


Jlydroplilte, 311. 
l^drous anthophyllile, 312. 
IHydrositicite, 311. 
Hydrotalc, 318, 526.* • 
jllydrous Mica, 324. 
Hyprirgyrite, 507. 
Hj^>ersthenc, 366. 

•rsthene rock, 583. 
Hypostilbitp, 328. 
iHystotitc, 4.55. 


I 

llaspachatcs, 414. 

Ice Spar, 348, 351. 

Iceland Spar, 245. 
Ichthyophlhalniite, 327. 
Idocrasc, 381. 

Idrialin, .517. 

Igloite, 246. 

Ilmenitc, 4.54, 527. 
llvait, 448. 

Indianitc. 348, 354. 
jlndicoUtc, 369. 
jliioUtc, 243. 
jTodic silver, .300. 
lolilc, 406. 

hydrous, 306. 

Iridium, Native, 459. 

Indium hexagbmmi, 459. 
[iridosmine, 459.' 

Iron Alumina, sulphate of, 
217. 

Arsenate of, 268, 209. 
Axotomoiis, 454. 
Bi^ulphatod, 225. 
Carbonate of, 251. 
Chromate of, 445. 
(llupreous Arsenate of, 
269. 

Hydious peroxyd of, 449. 
Magnetic, 452. 

Meteoric, 457. 

Native, 457. 

Oxalate of, 230. 
Oxydulati^d, 452. 

Peroxyi of, 450. 
I^iosphatiJ of, 270. 
Silicates of, 446, 447, 
448. 

Sparry, 251. • 

Specular, 450. 

Sulphate of, 224 
Sulphate of peroxyd of, 
225. ■ 

Sulphupct of, 476, 477, 
478. 

'Litaniferous, 454. 
I^gstate of, 439. 

Iron and Nickel, Sulphwet 
of, 472. 

ilron Alum, 217. 

Iron Earth, Blue, 271. « 

Green, 271. 

Iron flintj 408. 



626 


XXU)EX. 


Iron foam, 150. 

Iron mica, 270. 

Iron ore,..A-rgillaceous, 449,! 
4,50. 

Axotomous, 454, 

Brown. 4 19. 

(Irccn, 271. ,, 

Jas|>cry, 4.50. * 

Magnetic, 4,52. 
Ochrt'ous, ‘149, 450. 
Oct.iiicdral, 452. 

Pitchy, 20C. 

Spcicular, 450- 
Titutuferourt, 454. 

Iron pyrites, 47ti. 

Magnetic, 476. 

White, 477. 

Iron sintor, 268. 

Iron stone, Clay, 251, 449. 

Blue, 445. 

Iron and .Manganese, Phos¬ 
phate of, 267. 

Iron zeolite, 618. 

Iscrinc, 455. 

Isomorphism, 30. 

Cause of, 88. 

Isomorphousminerals,group 

of, 31.. 

Isopyre, 527. 

Ittnerite, 339. 

Ixolytc, 514. 

Jade, common, 344. 

tenace, 345. 

Janicsonite, 494. 

Jargon, 417. 

Jasper, 411. 

Jasper rock, 587- 
Jaspery iron ore, 451. 

Jayet, .518. , 

Je^ersonitc, 364. 

,fet, 518. 

Johannite, 227. 

Johnite, 346. 

Jovlus quadratus,*427. 
Junkerite, 251. 

Jurinitc, 424. 

Kakozener 233. 

Kalamit', 368. 

Kalk-Malachit, 528. 
Kalk-llanuotome, 3.32.' 
Kalk-Uranit, 297. 

Kalzedon, 408. 

Kamrnereritc, 618. 
Kammkies, 477. 

Kaneelstein, ^2. ' 

Ketfsiin, 313. 

Kaolin, 350. 

Karpholitc, 375. 
Karphosiderit, 272. ■ 

Karstenitc, 241. - • 

Kerasite, 275. ' 


Kerolitc, 311. 

Kibdelopkte', 454. 
Kieselma\^hilc, 288. 
Kieselspa^ 352. 
Kicselwidmuth, 263. 
Kilbrickcnite, 493. 

Killin^tc. 305,^27. 
Kirwunitu, 527. . 
Klaprothine, 2.33.' ‘t 
Kncbidite, 527. 
Kobaltbleicrz, 497. 
Kolmltkics, 474. 
Kobalt-glnnz, 473. 

Kobult Vitriol, 227. 
KobelUte, 195. 

Kochsalz, Naturlich, 219. 
Kokkolit, 364. 

Kolljntc, 301. 

Kolophonit, 382. 

Kbnlite, 514. 

Konigine, 295. 

Korcitc, 307. • 

Korund, 398. 

Koiipholite, .343. 

Kouphbne Hpar, 324. 
Krahlito, 618. 

Krr-uzsteiii, 331. 

Krisolitli, 403.. 

Krisobcril, 394. 

Krisuvigite, 617. 
Krokiddite, 44.5. 
Kupuphritc, 294. 
Kupfcranlimonglanz, 487. 
Kupferblt'ispaUi, 284.' 
Kupfcrfahlerz, 483. 
Kupferglanz, 486. 
Kupferglas, 486. 
Kupfcrghiiuiicr, 293. 
Kupfenndig, 486. 
Kupfcrkics, 481. 

Bunter, 480. 
Kujilurlasur, 286. 
KupfermangaBor/, 441. 
Kupferriickd, 470. 
Kupfcrphyllit, 293. 
Kupfcrsammterz, 296. 
Kupferschauro, 294. 
Kupfersebwarz, 426. 
Kupbonc-Uuloide, 218. 
Kyanite, 37.5. 

Kyiii^tinc, v. Cymatinc. 
|CfPORte,' 477. 

' r 

|liabradoritc, 355. 

Labrador feldspar, 355. 
Luhradoribchc hornblende, 
llypers^enei 
Lapis-lazuli, 339.' 

Lapis ollaris, 315.. 

Lacdi'te, 307. • « 

iLasionita, ^3. 

Lasursteih, 339.- 
Latrobite^'356. <* 


’LaVDenite, 326. 

'Laurnon^, 326. •. 
iLava; 584j 585. '. 
iLavendulan, 5^. . , 

Lazulite, 347. 

Lazulus auofphus^ 346. 

rhotnbleuB, 347. 
!l,ead,.463. . 

Abiminate of, 285. 
Arsenate of, 279. 
Bjtellurct of, 499. 
Carbonaie of, 274. 
j C'hlorid of, 275. 

! * * Chromate of, 282, 283. 
ChlOTo-coibonatc of, 275. 
Cupreous chromate of, 
2^3i 

Cupreous 'sulphate of, 
284. 

Cupreous atilphato-car- 
I bonatepf, 284. 

' Di^lorid of, 275. ; 

I Molybdatp 280*- 

' Muriate 01^275.' 

, Murio-carbonatc of, 275. 

Native, 463. 

Oxyds of^2B5, 286. 

I Phosphate of, 278. 

Rhomboidal carbonateof, 
276. 

Selenite of, 280. 

Seleniet of, 497. 

Sulphate of, 277. 
Bulphato-carbonatc of, 
276. 

i Sulpbato-tricarbonatc of, 

276. 

Sntphuret of, 4^ 
Tungstate of, 282. 
Vanadatoof, 281. 
i White, 274. 

Ix^ad-bi^tc, 274. 

Lead and cobalt, sclcnid of, 
498. . . 

TiBud and co|^‘r,«clonid of, 

498. 

fjeajl and mercury, selcnid of, 

499. ■ 

Lcail glance, 496. 

LcadbiUitc, 276. 

Lead ore, Green, 279. 

Aed, 282. 

White, 274. 

' Yellow, 280. 

I^ad vitriol, 277.^ 

0 . Lcbcrblcnde; 504. 
Lcberki^'476j 477. 
Ledcrerite^ 9^. * 

Lederite, 420. ' /. 

. 'X^ite, 348. ■ r 

Xeliuntitc, 

|Iieinanite, 

Lenticular - 
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JjenzinitQy 301. 

£xy)iiharditet 6 l 8 . , 4 '*^ 
lAtpidokrokfci.^^O. .5;'^? 
Ijcpidolite) 3^.'^- 
Lcpfynitc, 5dl.-' . - - 
Jjftteri^ JiguTi$-of^ crystnUi 

Tjeucitc, 338. - ■- 
Leiichtenbergite, 317. ; 
/^ucophvie» 335 . 
Lcucopyrite, 474. 
T^iipidomelane, 323. ** 

Lcuzit, 338., 
liCTyne, 3*40. 

Libcthcnitc, 393. 
Lieviite;,4^ 

Jiignite, ^18. 

Llgurite, 4 O 4 
T<imbeHte« 403. 

Lime* Arstfpate of, 3.39. 

* Borate of, 243. 
B<>rosilicatc of, 343. 
Carbonate of, 343, 346. 
Flu&te of, 336. 

Nitrate of, 33,3. 

Oxalate* of, 230. 
Phosphate of, 337. 
Silicate’of, 361. 
Sulphate 340. 
Tungstate of, 360. 
Vanadate of, 618- 
Lime and Magnesia, Hy¬ 
drous borate of, 34 
Limc-haloidc, 243—249. 
Lunc-Hannotomr, 33d> 
Lune-oligoclasc, 617. 
Iiimestdnc, Granular, 6S8. 
Luncstone, Magnesian, 248. 
Lime-tiranite, 397. 

Tinarit, 384. 

Lincolnitc, 324. 

Limonite, 449. 

Linsenerz, 291. 
liinsonkupfcr, 291*. 
liroconite, 291. 
liiUieosporo, 23?. 

Lithia Mica, 323. 
lithmnglimmcr, 333. 
Lithomorge, 591. , . 

liver ore of Mercury, 508. 
Loboit, ^1. 

LomoDit,'d36. 
liotalite, 368. 

Luniachellc, 593. 

Lunilcs BerzolU, 487. 
cupriferus, 488. 
dodeoabe!4ru8r488. 
foliaicei^t ,4d0. . 
peritomua, 400.. 
rhom^obii^nis, 489. 

' rh0d£&t^> 491. • 

1,489. 

^487. 


Luniles teliurifcrus, 488. 
Lustre, kind* and degrees 
o/,l02. " 

Lycites abrotonvua^ 494. 
ulliaceus, 495. 

' ^ Berthieri, 492. 
bismutiferus, 495. 
Boulan^off, 495. '• 
capUlaris^ 495. 
dIatRmus, 491. 
obliqun.s, 494. 

■ Svanbergii, 493. 
Zinkeni, 49.3. 

Lydian stone, 411. 
Lythrodcs, 347. 



Manganese, Anhydrous ses 
quioxyd of, 440. 
Arsenid ol, 474. 
Arseninret of, 474. 
Black, 440. 

Bog, 444. 

(*arbonatc of, 3.53. 
f ('u[>rooii8, 441. 

E:ir(hy, 4*14. 

Gray oxyd of, 441. 
Hydrous sesqnioxyd of, 
441. 

PhospRatc of, 366, 267. 
Red oxyd of, 440. 
Silicates qf, 362, 363. 
Siilphurct of, 503. 
Manganese oxide hydratd, 
440. 

oxidt) hydrald concre- 
tionn6, '141. 
nxidd, 441. 

Manganese Alum, 217. 
Manganese ore, 440—442. 
Hydrate of, 314. Manganese .s{>ar, .363. 

Hydro-carbonate o^350, Manganglanz, .503. 

Hydrous calcareo-bibo-MungankinscI, 363. 

rate of, 242. |Manganspath, 2.53. 

Native, 314. ^Vlanganitc, 441. 

Nitrate of, 223. iManganites alUaccus, 474. 

Silicates of, 309,|.Manganschaum, 4-44. 

313, 313, . 34 . 5 , 403. ;Maiiganiis acmtornns, 440. 


'Made, 386. 

Mucluritc, 368. 

Magnesia, Borate of, 405. 
Carbonate of, 349, 250. 
>'luopIiosphatc, 334. 
Fluusilicate of, 388. 


Silicluiis-hydrutc of, 313.| 
Sulphate of, 331. 
Magnesia Alum, 2l6. 
MagiiesialuS pidvercua, 2.50. 

rhornbohedrus, 349. 
Magnesian iimesfonc, 248. 
Magnesite, 308. 

Amiantiioid, 313. 
Magnetic Iron Ore, 453. 
Magnetic Pyrites, 476. 
Mngnctciscnstein, 453. 


robiiltilerus, 413. 
cupriferus, 441. 
inninnis, 441. 
peritomus, 440. 
priijmaticus, 443. 
rhomblcuH, 441. 
tcrremis, 444. 

Marantalus decrepitans, 253. 

rhoinbohedruB, 251. 
Marble,’343 , 588, 592. 
i.Miircusitc, 475, 478. 


0 /Minerals, 112. iVlarcasites acrotomus, 474 

Hit I _•._ 


Magnctkics, 476. 
Muiucolithe, 364. 
Malachite, Blue, 286. 
Dystome, 390. 
Eiiicrold, 269- - 
Green, 286. 
Habronemc, 290.. 
Lime, 528. 
•Lirocone, 268, 39 L 
Qlivi^ 292. 
Mnltliacicc, .538. 
Mancinite, 538r* 


Pfritomus, 4/5. 
Marnelmc,^443. 
jVlarckanite, 415. 
iMargarile, 320. 
Murgaritus Brucii, 314. 
exfolians, 318. 
olivacens, 317. 
prismatious, 315. 

* rhornbohedrus, 318. 

Sapo, .316. 

Marl, 243, 593. 
Marmatite, 504. 


Mangan, Koldensaurcs, 353. Marmolite, 309. 

»ii-_:_1.^. aev l»j-_1_o*J 


Mcmganalim fusilis, 367. 
obliquvis, 267. 
quadrotns, 266. 
Manganblciide, 503. 
■Mangifhcpldbt) 379. 
Mangant^, /mhydroita. Bin- 
oj^d of, 442. 


Mascagnine, 332. 
Masonite, *372, 523. 
Meerschaum, 308, 310. • 
Meionite, 357. 

Melatichor, 271. 
Meladc-glance, 489. 
!MelanQ-mica, 446. 
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Me 1 ii« on 42)—4J2 
Miliiniti W2 

1 mot liloi M il icluU, 283 

MtlimuM dCK 111 ills, 3hb 
iliiiiin'iiis 410 
L'lu^iiri 4J2 
Ml 11^11, 412 
obliquus 4Jl 
piceu'. 429 
quddratus, 432 
rert mgulus, 413 
thontenis 410 
Mthi-lirnni. reim 2H 
Mclldle of ihiminc 2J1 
Millihtc, 231, 1->S), 'i2b 
MiIIh pymniiddUs, 2J1 
MeUiU,231 
Mcnaccaiute, 454 
Mrn lohtrz 421 
Miiiichinr orr 421 
Mtudiliito ’7) 

Mtiiihti., 414 
Mcrcuro ^rgcntif 401 
Mcrcuiy Duhtondof, 100 
lodio 100 
>i dtivp, 402 
Muri lU ol, 300 
Siltmd of, 502 
Sulphurtt ol, >07 
Mcrkurgltn/, 502 
Mositiiu Spir 2 >2 
Mpsitinsp-ith, ^>2 
Misfl. 114, )2H 
Mtsolii), J40 
Ml boJjtt, 315 
Mesotypp, 330 332, 335 
^poinU^r, 327 
Metpoiic iron, 457 
Miargynte, 506 
Micd, 120, 122 123, 824 
hci igoni, 322 
hydros-i, 124 
iiurginna 120 
obhqu*!, 120 4 
rose t, 323 

Micartous iron ore, 450 
MicaphylUt 386 
MicarcUi, 30 4 
Mica slate, 580 
Michaelite, 414 
MicroLte, 434 
Middlctorutc, 513 
Mikndii), 346 
MiOston^ Gnt, 589 
Mimetene, 279 
Mineral caoutch6uo, 515 
xesin, oil, (Atch, 516 
tallow, 514 
Mimum, 285 
Misptckcl, 475 
Mbcha btone, 411 «* 

MoleeuUt, ottraciton lo, 78, 


M/htulfa,Jgun6 of, 77 
Mulybdanglaui^ 500 
Mol ybdan&ilber, 502 
MnlyhdaUMpf lead, 280 
Molybdena, Sulphunt ot, 500 
Molvbdtaita, 500 
Molybdic Ochre, 52b 
MoI>l Iw silvcT, 502 
Moni/itc, 424 
Alonoclds Hdloidt, Lbb 
Monophan, 129 
Monriditc, 618 
MonUctllitc 52H 
Moonstonr 14H 
MoroxiU *17 
Morxenitc 33’ 

.MfsindnU 432 
hlountdiij green, 28b 
cork, 168 523 
k ithtr 368 
Mulkr s gl »ss, 411 
Muliicile, 270 
Mundii, 47H 
Mull itu acid, 213 
Murciiisuiiitc 318 
Main phosphonns, 21b 
MuiidciU 241 
Muscovy gidbs, 321 
My^oiiii, 287 

Ndcnte, 524 
N idiJcjsincr/ 450 
Nidcki/ 501 
N igyycf m, 409 
V iphthi 516 

N iplithiliiic, Resmous, 5J 1 
N ipoliouiU, 118 
N itro c ilcitc, 2 43 
Vatrulite, 132 
N itron 218 

pfflortsoens, 218 
(ray Lussianuin 2iR 
prrmanenB, 219 
Vatron spodumen, 355 
Neeronitc, 348 
INwdk Ore, 501 
Net <]]e spar, 246 
Ntedlcstone, 315 
Vccdle Zeolite, 135 
Nefelma, 147 
Ncmolite, 313 
NematiSB gracibs, 313 
radiatU9, 312 
rect in^ulus, 312 
^eoclcsl, V ^corodite 
iNiphehnc, 3^7 . 

'Vcphrite, 344 
N^ephrus dimMTphua, 344 
pentumus, 345 
Newkirkitc,>529 
Niccalub pmsmus, 296 
Niocobua c^nUans, s.71 
cupncol^, 470 


Nic^olitos dccrepitam*, 471 
eahttlVi, 469 
heTagomts, 469 
IIofTmanbl, 470 
obliquus, 471 
Nicktlj Antinadmil, 469 
Arsenate of, 296 
Arbemeal, 470 
Bmarkemet of, 470 
Bismuth, 472 
Copper, 470 > 

Sulpho arsemdo of, 471 
Wlutc, 470 
Nickel glance, 471 
green, 296 

pyrites, v Coppts Nick¬ 
el, 470 
*itibine, 469* 

Nickel and Iron, Sulphuret 
of 172 

\ickrlifcrou8 gray aittimony, 
469 

\icki Inker, 296 
N u kel hhithc, 296 
N ickfeHntimonglanz, 469 
Nickilarspiukglanz, 471 
Nu krlaibcnikkics, 471 
'Nicktlglanz, 471 
Vuki Ikies 470 
Nk kcjspipssglanzer/, 469 
Nickclwismuthglonz, 472 
Nigniic, 421 
Nitrate of lame, 223 
inagncsn, 223 
soda, 221 
Nitre, 224 
Nitrogen, 212 
N 111 urn rhombictun, 223 
rhombohodnim, 224 
NomenrJatuif, 134 
Nontronitc, 309 
Nosi in, 339 
\osin, 339 
Vovieulite, 580 
Nussuntt, 279 « 

Nutlalhte, 357 

Obsidian, 415, 588 
Ochi'»n# 523 
Ochre, 449, 450 
Conuni, 523 
C obalt, 274, 617 
FlumbiP, 2^ 

Uranic, 296 
Ochroite, 428 
Octolicdrite, 423 
Ochcry iron qk, 450* 

Odor, kmdo of, 117 
mrstedtite, 432 
Oil, Genesee or Sendea, 517 
Oisaiutc, 423* '' 

Okenitc, 335, 

Obgiste Ironi 




INDEX. 


629 


OUgoclase, 355. . 

Oligon SpVj f253.* * 
Oli£onspathv.2S2. 

Olav'tnr halcU^ 292. 

Ohvrncrz, 29^ 

Olivcnite, 292, also 268, ^0, 
- 293. 

Olivine, 403.’ 

Oniphazit, 364. 

Oneptej 450. 

Onkoein, 529. « 

Onyx, 41^. 

Oolite, 243, 592. 

Opal, 414. 

Opalin>A116phan, 531.' 
Opcrment, 509. 

Ophite, 309.^ 

Ophitis communis, 309. 
ibIiaccuB, 311. 
triclinatus, 308. 
Orpimcnt, 509. 

Orthitc, 429. 
Orthoklas*HaIold, 241. 
Orthoklase, 348. 

Onliose, 348. 

Ostraiiite, 418. 

(Xslreocolla, 243. 

Oltrelitc, 529. 

Ouvarovitc, 383. 

Oxahvcrite, 327. 

Uxaliip, y.30. 

Ozocerite, 515.'vr 


Patfodite, 307. 

Falladii]i)i, Native,.45.'>. 
Pallddium octahedflmi, 459. 
ParachroBC'barvte, 251-253. 
Paranthinc, 357. 

Pargrasite, 368. 

Paiilit, t>. Hypersthenc. 
Peastonc, 243. 

Pearl-koratc, 299,300. 
Pearl-mica, 320. 
Pcarl-sintcr, 414. 

Pctirl-spar, 248. 

Pearlslone, 415. 
Peclieisenstoin, 450. 

Pccherz, 439. , , 

Pcchkohlc, 518. 

Pechstein, 415. 

Pechuran, 439. 

Pectolito, 334,336. 
Peganito,». Wavdlitc. 
Pektolltc, 334. 

Pcliom, 406. 

Fclokonite, 529. 

Pennine, 318. 

Pcntaklasit, 364. 

Peponite, 524. 
PerjclM^llllP^^ 405. * 

Periklas^^ 


Periklin, 352. 

Pbristerite, 348. ' 
Perlglimmer, 320. 

Perlatcin, 41.5. 

Perthitc, 348. 

Perovskite, 424. 

Petalino 8par#3G0. ^ 

Pctalitc, 360. 
PctuIuarhombicuB, 360. 

triphanus, 360. 
IVfroleuui, ,516. 

Petrosilrx, 415. 

Phacolite, 340. 
Pharmacalus stcllatus, 239. 
magnesiferus, 239. 
rhombicuB, 240. 
PliarmacolUc, 239. 

magnesian, 239. 
Pliarmakosidoril, 268, 294. 
Phenacite, 394. 

Pbenakilc, 394. 

PhiUipsitc, 332, 529. 
Pholerite. 301. 

Phonolitc, .585. 


Pitchstone, 415. 

Pitchy Iron Ore, 266, 450. 
Pittizitc, 22G. 

Placodine, 471. 

Plagionilc, 494. 

Plasma, 411. 

Piaster of Paris, 241. 

PAta vurde, 300. 

Plalina, Native, 458. 

Platinum cuhicum, 458. 

Pleonastc, .39.5. 

Ploinb carbonatde, 274. 

IMombgomme, 285. 

Plumbago, 519. 

Plumbic ochre, 285. 

Plumbites albus, 499. 
cobaltvferus, 497. 
cubicus, 496. 
cupro-sclenicus, 498. 
fohaccus, 499 
fusilia, 499. 
J^clcniferus, 497. 

Pliimbo-giiinmitc, 285. 

Plumbo-rcsinitc, 285. 


Phosphorescence o/5f»ncra/s, Flnmbostib, 495. 


109. 

Phosphorchalcit, 291. 
Phosphorit, 237. 
Phosphuretted Hydrogen, 
212 . 

jPliniizitc, 253, 362. 
Pbyllinius Clintoni, 314. 

Scbilleri, 313. 

Phyllite, 529. 

Pliysalite, 401. 

Pickcringitc, 217. 

Picralutn dciiquescens, 223. 
Glaubcriuin, 220. 
octahedrum, 222. 
rhombicum, 221. 
tcncllum, 223. 
Thenardianum, 221. 
Vesuvianum, 222. 
vulcanicum, 222. 
Picrolile, 309- 
15cropharmacolite, 239. 
Picrophyll, 311. 

Picro.smino, 312. 

Pierre grasse, 347. 
Picinontischcr Braunstcin, 
379. 

Pigotitc, 

Pihlite,3l5. 

Pimelitc, 530. 

I^nguitc, 304. 

Finite, 304. 

Piotinc, 316. 

Pirenait, 382. 

Piiop, 384. 

Pisolite,*243. 

Pissophai^, 232. 

Pistacite, 379. 

Fttchblcnde, 439. 
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Plumbum octahedrum, 463. 
]Polybasllc, 489. 
iPolyadelphite, 382. 
jPolyargitc, 303. 

Polyhalile, 220. 

Polyljydrite, 530. 
r.dylite, 367. 

Polyinignite, 433. 
Polysphierite, 279. 

Polyxcn, 458. 

Poonahlite, 333. 

Porcelain Jasper, 414. 
Porcelain spar, 530. 

Potash Copperas, 226. 

Potasli, Nitrate of, 224. 
Potstonc, 315, 587. 

Pounxa, 215, 

Prase, 411. 

Praseolitc, ^30. 

Prasilitc, 317. 

Prehnite, 343. 

Primary Forms, 22. 
Protogine, 587. 

Proustite, 507. 

Prussian bluo. Native, 271. 
Pseudo-albite, 353. 
iPsudo-apallte, 237. 
iPsGudomalachit, 291. 
\p8eu,domorphous erystaU, 54. 
Psilomelane, 441. 

Pudding stone, 589. 

.Pumice, 415, 585. 

Ift^plc copper, 480. 
mjschkinitc, 379. 
jPycnite, 401. • 

PyralloHte, 308. 

I Fyrantimonite, 505. 

1 Pyrargillitc, 302. 
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Pyrenaite*. 382. 

Pyrgoiii. .3G4. 

Pyrarjryrit, .'iOG. 

Pyntijs cubictis, 178. 

CTubrs<*ons, 
hoxag^onuss, -ITG. 
pvrnniulalis, 4HI. 
rliombiciis, 477. i 
Pyrites Arsen leal, 474, 475. 
Auriferous, 4<»l>, 480. 
('apillary, 471. 
CclluUr, 477. 
Cockscomb, 477. 
Copper, 48J. 

Hepatic, 477. 
Hydrous, 478, 618. 
Iron, 478. 

Mdtrnctic, 476. 
Radiated, 477. 

Spear, 477. 

Tin, 48.3. 

Vdrie/Tutc'd, 180. 
4Vhilf iron, 477. 
Pyrorljlore, 4.34. 
Pyrodinalit, 272. 
Pyrolusitc, 4 12. 
Pyrornorplilte, 278. 

Pyrope, 3>‘l. 

Pyniphyllite, 318. 
Pj'ropliysalite, 401. 
Pyrorlhite. 430. 

ro.sidfritr, 4.50. 
Pyro&elerilc, .>.30, 
Pyrosinaljte, 272. 

Pyro-xeno, .364, 618. 
Pyrrluto, .530. 

Quartz, 408. 

Quartz nrrtirpin, 411. 
liya!in,414 ^ 
resinite, 414. 
Qiiecksilber-hornerz, .300. 
Quccksilber-lebcrriz, .507. 
Quccksilverbrandorz, 517. 
Quicksilver, Native, 462. 
Quinoitc, 309. 

Rabcnglimmer, ,323. 
Radcicrz, 484. 

Radcolite, .332. 

Radiated pyrites, 477. 
Raphihtc, 531. 

Ratoffkitt, 236. 
Rausebgclb Cclbes, 509. 

Rothes, 508. 
Rozoumulfskln, 249. 
Realgar, 508. 

Red antimony, 505. 
chalk, 451. 

Cobalt, 273. 

' copper ore, 425. 
hematite, 451. 
iron-vitriol, 227. 


Red iron-ore, 450. 
lead-ore, 282. 
oxyd of zinc, 426. 
silver-ore, 506, 507. 
zinc ore, 426. 

'Reddle, 451. 

.Refraction of crystals, 107. 
IReiiss^-lrferite, J66, 588. 
,Resigalluin, 509. 
jRetiiiasphalt, 5l6. ^ 
jRetin-Baryto, 260, 266. 
Uetinalite, 310. 

Retinite, 516. 
khirtixit, .375. 
lihodiuni (Inld, 460. 
Rhodrzite, 406. 
Rhodoclirositc, 2.5.3. 
iRliodoiiito, 25.3, .362. 
jRlionih-spar, 2.50. 
'Ricni.uinilo, 30.3. 

Rocks, .577. 

Rionite. ,502. 

Ftipidnlilf, 317. 

Koe.k-cork, 370, 528. 
crystal, 408. 
milk, 243. % 

sail, 219. ^ 

so.np, .52.3. 

Rohe wand, 249. 

Roiiiair/ovit, 382. 

|Roineine, 262. 

.Ro.sefpiariz. 4l0. 
iRoselite, 27.3. 
iRosrll in, 302. 
jRosilo, .302. 
jRolhhleuT/, 282. 
Rolhciscnsleln, 450. 
Rolhcisencr/., 450. 
jRother vitriol, 227. 
Rotligilfigcrz, 506, 507. 
Rothkupfererz, 42.5. 
Rotlniickclkirs, 470. 
Rotlispie.ssglanzcrz, 505. 
Rothspicsglaserz, 505. 
Rotbxmkcrz, 426. 

Rubella florida, 507. 
obliqiia, 506. 
peritoma, 507. 
rhombohejlra, 506. 
Rubellan, 322. 

Rubellite, 389. 

Rubicelle, 395. 
Rubinglimmer, 450. 

Ruby, 395, 398. 

Spinel, Balas, Alman- 
dine, 395. 

Oriental, 398. 
Ruby.blende, 506,507. 

Ruby silver, 506, 507. 

Ruby sulphur, 608. «. 

Rutile, 420. ( 

Rutilus acrotomus, 424. 
Brookianus, 424. 


Rutilus cubicus, 424. 
obliqiyis, 421. 
pyramidalis, 423. 
roscus, 423. 

, quadratus, 420. 

Ryacolitc, 351. 

Sagenite, 420. 

Snhlitc, ^64. 

Sal ammoniac, 222. 

Sal cubicum, 219. 
gc'inmiB, 219. 

Saleinstciii, 398. 

Saline Springs, 220. 

Salniiak, 222. 

Salt, ('oininon, 219. 

Kpsora, 221. 

(tlaubcr, 220. 

Saltpeter, 223, 224. 

Salzkupcrorz, v. Atakamitc. 

.Sanduraca, 508. 

Sandstones, 589. 

Saponile, 316. 

Sajipar, 37.5. 

Sapphir, Sapphire, 398. 
d'eau, 406. 

Sapphirine, 399. 

Sapphlrus ciitoma, 397. 
infusilis, 397. 
octahedra, 395. 
rectangula, 394. 
fhombohoelra, 398. 

Sarcolitc, 337,340,359. 

Sard, 411. 

Sardonyx, 411. 

Sassolin, 214. 

Safin spar, 245, 247. 

.Sau^'Surite, 345. 

Seapoltle, 3.57, 531. 

Scapoliis uerotomus, 359. 
(iehlenianiw, 3.59. 
pyramidalis, 357. 

Searbrbite, 302. 

Scliaalstein, 361. 

Schabasit, 340.« 

Schcelblcispath, 282. 

Sclieclin calcairc, 260. 
fcrruginc, 439. 

Sch'..elitc, 260. 

'Scheelium ])yramidal, 260. 
prismatic, 439. 

Schcelius pyramidalis, 260. 
ochreus,261. 

Scheelsaurcs blei, 282. 

Sehcereritc, 513. 

Schilfglaserz, Schwefel, 490. 

iSchitlernder asbest, 310. 

Schilter-Bpar, 313, 366. 

Schillerstcin, 313. 

Scbmclzstein, 357- 

Schmirge), 'A' 

Schorl, 389.. 

Schorlartiger 
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Schorlite, 401. , 

Schorlous beryl> 401. 
Sohriftm, 466. 

ScJ^ia-lrllur. 466. 
ScliKitlcritc, 531. 
Sch\var/l>raun.stein, 441. 
ychwarzjnarigfanerz, 441. 
Schwarzc*j.scnstuin, 441. 
Schwarzerz, 483, 503. 
Schwarzgiltijfcrz, 490. 
Schwarzspicsaglatwirz, 184. 
Schwefetantiinonblei, 495. 
Schwefelkics, 478. 
8chwcfclkobalt, 474. 
Schwefolnickcl, 471. 
Scolccltc, .‘IS.'i. 

Anliydrcus, 355. 
ScolexcroM!, 355. 

Scoria, 5H6. 

Srorilitr, 586. 

Scoroditc, 269. 

Scoraa, 379. 

Scouleritc, 330. 

Sea foam, 30H. 

Serandury Forms, 32, 37. 
Scifnistcin, 316. 

Srlrnbloi, 497. 
Sclrnhlelkupfer, 498. 
Srlrnitf, 240. 
Selcnkuplcriilei, 498. 
Srlcnkupfersilbcr, 487. 
Srlcnquec.ksilberblei, 499. 
Selcnquccksilherzink, 502. 
ScletiscltwefcIquCckaUber 02 
Sclrnpulladile, 459.' 
Selcnsilver, 487. 

Scnii-opal, 414. 

Septaria, 591. 

Serpentine, 309. 

Severilc, 301. 

Snybcrlitc, 316. 

Shale, .590. 

Sidc.-ite, 268. 
Sidcmscbisnlitc, 447. 
Sirferose, 251. 

Sidero'chalnit, 290. 

Siderus chromifcTus, 445. 
fibrosiisi, 445. • 

foliaccus, 446. 
hsmaticu.s, 449. 
Hisingcri, 446. 
octahudrua, 4.52. 
plumosns, 446. 
rhombions, 448 
rhombohedrua, 450. 
rulihiH, 450. 

Zinciferua, 453. 

Sicnite, 582. 

-Silbcr und antimon, 490. % 
Silberfal^il^^^ 

Silbei^lSfc^ 

Silber-iffl^ifer^anz, 488. 
Silberbomerz, 299. 


Silber-spiessglaQZ, 467. 

Silex, 408. 

Silicc fluat^c alumlncuse, 
401. 

Siliclous sinter, 412, 414. 
Silicile, 3.5.5. 

|SilIimanitc, SI*?. • 

Silvnr, Antirnoninl, 467. 

AntTmonial sulphuret of, 
490. 

Hisinulliic, 464. 
lint tie sulphuret of, 489, 
Clack, 4><9. 

Brornie, 300. 

Carbonate of, 298. 


Specular Iron, 450. 

Speiss Kobalt, 472. 

Hfieciftc Gravity, 112. 
Speckstein, 315. 

SphiiTulitc, 4l5. 
.SpliierosuJcrite, 251. 
Sp'feroslilbile, 328. 

Splicne, 421. 

Spheric tilanc silico>caIcaire, 
421. 

Spicsglas, 466. 
SpK'sglns-silber, 467. 
Sjjiessglanz, fJediegen, 466. 
•’^pic'Jisglan/blcicrz, 484. 
Spic.s>ikub:iJl, 472. 

Spine], 39.5. 


(3ilond of, 2f)9. 

(■uproous sulphuret ofeSpinellane, 339. 

488. ISpinel ruby, 395. 

l*lc.\iblcsuIpbun tof.491.|Spinelltt ziiicifcrc, 397. 


Horn, 299. 

Iodic, 300. 

Muriate of, 299. 

Native, 461. 

Ked, 506, 507. 
lluby, 506. 

*• SulpliiiTCt pf, 488 
Telluric, 188. 

Vilreons, 488. 

Silver and antimony, snlphu- 
ret of, 490. 

Sliver and copper, scleniurel 
of, 487. 

sulphuret of, 488. 

'Silver ore. Untile, 489. 

Flexible, 491. 
vSiiiter, Siliceous, 412. 
Ska]>oli11i, 357. 

Skolecitc, 335. 

Skorodite, 269. 

Slate-spar, 248. 

Siiialtinc, 472. 

•Suiaragd, 391. 

Sfiiaragditc, 368. 
Siiiaragdo-chalcit, 289, 293. 
Sniirgcl, 398, 

Spargelstcin, 237- 
Sparkles, 477. 

Sparry iron, 451. 
SpathoisGiistcin, 251. 

Spathic iron, 251. 
Spatiniusdecolorans, 362. 
renifoJInis, 363. 
rliombobcdrus, 363. 
Spatiim hexagunum, 347. 
nilidum, 3.55. . 
opalesccns, 355. 
orthoUnnum,^4S. 
roscuin, 356, 
rudf, 353. 
tricll^^tum, 352. 
Vc.suvmnuin, 3H 
vhreum, 351. 

Spear Pyrites, 477. 


.Spodmnerie, 360. 

Spreustein, 357. 

Sproilglascrz, 489. 
Sprbdglanzerz, 4H7. 

Spiiiiia argenti, 462. 
Slahlstciii, 2.51. 

Stabutitc, 70, 245. 
Stciliigiiiile, 216. 
StaiigrTisp.illi,,257. 
Staiigeiikf»hle, 519. 

Stanznit, 386. 

Staurolife, 331, .385. 
Staurotid", 3H5. 

Steatite. 315, 316, 587. 
Sleatus uciculnris, 513. 
obliquus, 511. 
sebaccus, 514. 
Stoinheilitc, 106. 
Stcinmnnnito, 531. 

Stcinsalz, 219. 

Stellite, 336. 

Sternbergitc, 490. 

Stibium rliombicum, 467. 

rhombohedrum, 466. 
StUbite, 328? 324. 

unuinorphiquc, 324. 
Slilbit, Ulatlriger, 324. 
Stilpnomclane, 531. 
Slilpnosideritc, 450, 
StimniialuB rhonibicus, 2G1. 

quadmtus, 262. 
Stmkstonc, 245. 
Stralilcukupfer, 290. 
Strahliger anthopJiyllit, 472. 
Stralilstcin. 368. 

Strahly-oolitb, 328. 
Strouieyorito, 488. 

Slnmtis'm, Carbonate of, 253. 

Sulpbuto of, 254. 
Strontiane curbonattie, 253. 

aulfat^e, 254. * 

Strontianite, 254. 

Slylobltc, 459. ^ 

Stylus ucrotomus, 305. 
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Stylus folIaceus> 30f). 

hc.taE^nus, 304. 

Succin, 312. 

Sucrinum Elcctnim, 512. 

rnpallinnm, 513. 
Sulphur, Native, 510. 
Sulphuric acid, 213. 
Sulphurous acid, 213. 
Sulphuretted hydrogen, 212. 
Sunadin, 34S. 

Sunstonc, 350. 

Syenite, 582. 

Sylvan, Gcdicgcn, 465. 
Swaga, 215. 

Swincstone, 24.5. 

Symplcsite, .532. 


Tabular-spar, 361. 

Tachylitc, 5.32. 

TafcUspalh, 361. 

Talc, 315, 

Talc-mica, 315, .320. 

Talc graphique, .307. 

Talcite, 52.9. 

Talcose slate, 587. 
Talk-glimmer, 31.5—320. 
Tallow, Mineral, 514. 
Tantale oxyde, 436. 
Tantalite, 436. 4.38. 
Tantalum-ore, 436, 438. 
Tantale oxydd yttrilere, 435. 
Taste, hinds of, 117. 
Tautolite, 404. 

Tectum argenti, 463. 

Tdldsie, 398. 

Tellurhlei, 499. 

Tellursdbcr, 488. 

Tellurc aujifdre et plombi- 
fere, 499. 

auro- argentifSre, 466. 
auro-ferriferc, 465. 
auro-plorabifele, 499. 
Telluric acid, 4B5. 

Telluric Silver, 488. 
Tellurium, 465. 

Slack, 499. 

Foli.itcd, 499. 

Graphic, 406. 

White, 466. 

Yellow, 466, 

Tellurium hexagonum, 465. 

* graphicum, 466. 
rhombicum, 466. 
Tcllurium-glancc, 499. 
Tenuantite, 485. 

Tephr.oite, 363. 
Tcjlarwismuth, 501. 

Teranite, 532. 

TcBBclite, 327. 

Tessera cubica, 338. 
dodccahcdra, 338. 

Hauyi, 339. 

' trapezohedr&i 338. 


iTcssera ultramarina, 339. 
iTesseralkies, 472. 
iTetmdymite, 501. 
'iVtraklasit, .357. 
letraphylinc, 270. 
iTlmliite, 379. 
j'riu'na'ditc, 22k 
'rhouisonim, 330. 
jThoncisenstein, 449. 

IThoritc, 430. 

'rhrauUtc, 146. 

'I'hromlxilite, .532. 
jThumitc, 407. 
Tfiummerstcin, 407. 
j'rimringite, 525. 

Tile ore, 425. 
iTin, (^lumbiferous oxyd of. 
428. 

rupriwis sulphurrt of, 
483.. 

Oxyd of, 427. 

Stream, 428. 

Sulphuret of, 483. 

Wood, 428. 
jTiuore, 427. 

|Tin pyrites, 483. 
jTincal, 215. 

Titanc anatasc, 423. 

o.xydd, 420. 
Titanelsensand, 455. 

[Titanic acid, 420. 

Titanic iron, 454. 

[TitanifcroiiH ernte, 432. 
Titnnito, 421. 

'ritaniiim ore, 420—423. 
3'oadslrmc, .583. 

Topa^, 401. 

False, 411. 

Oriental, 398. 
jTopazius, rhombicus, 401. 

VcsuviariUB, 403. 
jTopazoIilc, .382. 

[Touchstone, 411, 

Tourmaline, 389. 


Tung*'tic 


[Tungstate of Iced, 282. 

of limC, 360. 

Tungsten,' 260r 
oxyd ' or 
aci^S^l, 
iTurkis, 346. 
iTurmaiitj, 389.' 
|Turmalusrhombohcdrus, 389. 
I'lirncrltdi 374. 

[Turquois, 346. 

Twin r.rysials, 65, 81. 

Ultramarine, 339. 

Urulite, 370. 

Urnl-Orllrite, 430. 

Uranalus ochraeeus, 296. 

quadratus, 297. 
Uran-glimmer, 297. 

Uraniiis aniorphus, 439. 
Uran-mica, 297. 

IJran-ochre, 296. 

[Uran-oxyd, 297. 
Uran-pecherz, 439. 

Urane oxydiild, 439. 

Uranitc, 297. 

Urunium ore, 439. 

Uranium, (hipreo-phosphatc 
of, 297. 

Oxyd of, 439. 

Fhosphato of, 297. 
Sulphate of, 227. 
Unclcavublc, 139. 
jUrano-tantalilc, 4^18. 
Uranphyilit, 297. 

Urao, 219. ' 


Trachyte, ,585. 
i3Vap, 583. 
tl'nivcrtinc, 243, 593. 
riVaublenblci, 278. 
'I'rrmolitc, 368. 
[Triclasitc, 305. 


Vanadate of lead, 281. 
iVanidinitc, 281. 
Vanadinbleion, 281. 
Variegated copper, 480. 
Variolilc, 350. 
jVariscite, 532. 
Varvacitc, 444. 
iVauquelinilo, 283. 
Velvet copper ore, 296. 
Verd antiipic, 58.5. 
Vcrmiculilc, 3rt. 
iVcsiivian, 381. 
iVosuvian salt, 222. 
iVignilo, 533. 


Tripe stone, v. anhydrite, 242.'Villarsitc, 311. 
Triphane, 360. , 

Triphane spar, 343, 360. 

Triphyiinc, 269. 

Triplite, 266. 

Tripioklas, 330. 

Tripoli, 591. 

[Ttona, 219. 

Troostite, 363. 

ITschcvkinite, 431. 

Tuesile.SOl, 591. 

'Tufa, 590. 

[Tufa, Calcareous, 243. 


jViolan, 533. 
iVifreous copper, 486. 

silver, 488. 
[Vitriol, Blue, 226. 
Cobalt, 227. 
Green, 224. 
Lead, 277. 

Red, 227. 
‘•White, 226. 
Vitriol-salt, 

Vitriolum bi< 
cobalticum,*' 
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VitrioJnm cyprium, 226. 
hrxagonum, *225. 
inartialc, 224. 

• pnrtsiticuii^, 225. 
urunicnm, 227. 
zincicuin, 226. 
Vivianilo, 270. 

Viillvirlliife, 29.5. 

V«»l«'anic glass, 415. 
Vc»ruiilite, .347. 

Voltaltc, .5.33. • 

Volizilo, 604. 

Vutpinite, 241. 

Waclhstcin, .311. 

Wackc-, .5K3. 

Wad, 411. 

"VVagncTiU*, 2.31. 
Wandslcin, 249. 
Warwickitc, 4.55. 
Washingtonitf, 45-1, ,527. 
WusscrliK’i, .500. 
WassprglbnruT, .321. 
'VVas«cTkies, 478. 

Water, 2J3. 

*' a\iHito, 233. 

\V.'vfUun-»hiiloido, 233. 
Wobsh ritc, 2.31. 

W'ehrlitc, 449. 
Wfissgultigrrz, 490. 
W'fissile, .533. 

\V'« isskuplcrerz, 478. 
VVii>siiu‘k(4ki«’s, 470. 

\V rj'Nspii:''‘;Ianzerz, 361. 
Wei.ssli'lhir, 466. 
Wrrricrile, 357. 
Whetstones, 580. 

VVliitc antimony, .361. 
arsi’iiic, 214. 
copperas, 22.5. 
garnet, 33H. 
jron pyrites, 477. 
lead ore, 274. 
tellurium, 466. 
vitriol, 226. 
Wiehliiie, .533. 
Wilhelnulc, 265. 
Wdlemite. 2(i.5. ^ 

W ilhamsite, 2tl;>. 

Wiluite, .381. 

Wismulh, (ledicgen, 46,3. 
WisuiulhgliiTiz, 501. 
Wismulh oker, 263. 


Wismuthsilber, 394. 
VVithlinute, 379. 

Wilherite, 256. 

Warthite, 376. 

Wohlerifc, 4.33. 
Wolehcmskoitc, 533. 
W'oll'raTn, 4.'J#. ^ 

Wolfrauiius rectangulus, 439 
\Voll.iH*oriilc, .361. 
;\Vf)od-opal, 41.5. 

Wood-tin, 427- 
Wurfckiz, 268. 

Xanthitc, 3HI. 

Xanfhokon, 491. 
X.intliopliyllite, 314. 

Xenohte, .378. 

Xc'notimc, 260. 

Vanolitc, 407. 

Yellow roppuras7 22.5. 
eopper ore, 481. 
lead ori', 280. 
lelluriuiii, 466. 

Yenilc, 418. 

Ytlcrerde Phosphors,aure, 260 
Ytter>p.i1h, 260. 

Yttria. Phosphate of, 260. 
i (’olumhafe of, 435. 

5'ttro-ecnle, 259, 531. 

Vf(ro-eoluiiibite, 4.35. 

Y Itro-tantalite, 435. 

Zala, 21,5. 

/eagonife, 3.32. 

Zcil.init, .395. 

Zellkies, 477. 

(Zeolite, 328. 

I iMiliated, 321. 

Rhoinbohcdral, 340. 
Dodreahedral, .3.38. 
EOlorrseing, 326. 
DiprLsinntic, 326. 
K.idialetl, 328. 

NoiMlle, 330. 

Piisinatie., 332. 

Feather, 332. 

Pyramidal, 327. 
jZinixitc, ,534. 
jZiogclerz, 42.5. 
jZine, Carbonate of, 26.3. 
j o.xide silicif^rc, 265. 

I hydratd cuprifere, 294. 


iZeolus- acutus, 329. 

Brcwslerianus, 325. 
calcareus, 336. 

I rnspuns, 335. 
eillorcsrens, .326. 
I'aseieailaris, 32H. 

^ • Oahellilonuis, 334. 

• gemellus, 331. 

I heiniquadratu.s, 330- 
I Kobelh, 334. 

I Plullipsiuuus, 332. 
Poonaljlensis, 333. 
quadrat ns, .327. 
rhoijibious, 332. 
rhomlMiidc.us, 324. 
tenax, 3.3,5. 
‘rhomsoiiianus, .330. 
Zinc, Dicarhonato of, 264. 
Mangancsian oxyd of, 
426. 

Red oxyd of, 426. 
Srienid of, 502. 

Silicat'' of, 26.5, 

.'<iticious o.xyd of, 265. 
Sulphate of. 226. 
SolphuTCt of, .503* 
Zim'ulu.s acroloinus, 265. 
diatuiiius, 266. 
oeliraeeus, 264. 
p<Titonins. 265. 
rhouiholiedrus, 263. 
jZiuc-l>.iryl(*, 2(),3, 26.5. 

Zine, blende, .50.3. 

Zinc 1>lo(»rn. 261. 

Zincites tlammans, .502. 
Zineius Ihucii, 426. 
ZinkbHitlic, 264. 

Ziukcniti', 493. 

Ziukglas, 265. 

Zinkox>d, 26.5, 426. 
Ziiikphyllit, 266. 

Ziukspalh, 26.3. 

Zinuerz, 427. 

Zinnku*s,^l83. 

ZiiiiKiber. ,507. 
iZiiiiistem, 427. 
jZircon, 117. 

qiiiulralus, 417. 
Zircoiiite. 417. 
jZoisitc, 379. 
iZblcstein, 25-1. 




ERRATA. 

Page 49, 3d line from top, for rrntre, read acutf. 

“ 51, 3d line Jroin top, for left, rr.jd 

12fi, 2Ufh line from holtoni, betbre to, iiisprt hplnn^ln^. 

“ 2l‘l, ainonj; synonyms of Arsenous ncifl. In Arsiiinkk-li/fhc, read Arsenik-blvthe. 
“ 2U. near bottom, for u, a', .i", read a,', .i n. 

“ 272. injdi’r Pyrosin-abte, for (J.t .3'81, read (i. -3*081, 

“ 321, in aualvsis of Hydrous Mie.i, for maain'/nn J H, road wrtirnesia 8*1. 

“ 339, 23<1 line from Ivattoin, lor L'l irlur l^rr, toad L<nichi r iSVo 
355, among tlie synonyms of Labradoriti*, fr>r ASi/tcnto, n*.ul Silirite. 

“ .363, nndor Trrxjslito, lor G -3 111 1—3 03 1, irad G --.-4 011—4 1)31. 

“ 386, near iniddb* f)f page, ff)r ('. I*. Jut'kmu^ rr.id (\ T. Jackson. 

“ 426, I tfh and 15lb lmo.s from to[), for Knppeifdathc, read Kupffrhlvthe^ and for 
Saleniiim, road Selenium. 

Pago 4 1.3, in the analy.sis of R.irlliy f’ob.iU, for 99 -15. road 
“ 1^8, under Stroinoyeiili*, for G =4*2.'»8, read 6-258. 

“ .522, 4lh line from toj), ddo fhi\ before liamlc. 

“ 538, 13th line fiom lop, for yA'iUardshoro^ read Wardshoro. 

“ 5.52, in formu'* for Sulplnmnis Aold, for .S, read S. 

“ 5.55, in forintil. of Kctinalifi\ for i'ea<l 

“ 556, in lormuU of I'ninniingtonito, for load 3; and in formula of ClirysoUte, for 
3, read *'• 

Page557, in fonnula of Chloritoid, atlwttoni, for, —.before 9H, road -j-. 

“ 562, in formula of llasic T'lncorino, for 3CoH, road 3CeH. 

“ 562, under Pyrorfliitu, insert after manganese, eval and teaser ;—a mechanical 
mixture. 

Page 585, 2d line from bottom, for Birnsslein, read Bimsslrin. 







